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ORIGINAL ARTICLES 


PRESIDENT’S ADDRESS - 
THE ACADEMY COMES OF AGE 


By PAuL W. BEAVEN, M.D. 
Rochester, N.Y. 


T IS now 21 years since the American Academy of Pediatrics was founded. It is not 
inappropriate at this time to call attention to this significant anniversary of our birth. 
In June 1930, at Detroit, its organization was completed and officers were elected. A year 
later, the first annual meeting was held in Atlantic City. It was made clear at that time 
that pediatricians were now convinced that a society was needed whose principal objective 
would be not solely to promote social and scientific needs of its members, but which 
would exist primarily to promote child welfare. The means by which this major objective 
would be gained would be to raise the standards of pediatric education and pediatric 
research ; to encourage better pediatric training in medical schools and hospitals ; to promote 
scientific contributions to pediatric literature; and to relate the private practice of 
pediatrics to the larger field of the welfare of all children. The society should cooperate 
with others whose objectives were similar, but would be the democratic forum for 
pediatric thought and endeavor. 
Following is a quotation from the constitution adopted at the first meeting: 


“The object of the Academy shall be to foster and stimulate interest in pediatrics and correlate 
all aspects of the work for the welfare of children which properly come within the scope of pediatrics 
The Academy shall endeavor to accomplish the following purposes: to maintain the highest possible 
standards of pediatric education in medical schools and hospitals, in pediatric practice, and in research; 

. to maintain the dignity and efficiency of pediatric practice in its relationship to public welfare; 


to promote publications and encourage contributions to medical and scientific literature pertaining to 
pediatrics.” 


It is our purpose today to evaluate our progress in implementing the desire of our 
founders. We have grown in size far more than they could have contemplated, but size 
alone is not the sign of maturity. Size in a society is like size in an individual. To have 
significance it must be accompanied by intelligent thought and action designed to 





Presidential Address given at the Annual oe of the American Academy of Pediatrics, 
Toronto, Oct. 24, 1951. 
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accomplish a purpose. Have we followed well the path that was laid out for us? Do we 
seek the goal they pointed out so clearly ? 


* * * 


To understand the reason for the formation of the Academy it is necessary to refer to 
the meeting of the Pediatric Section of the American Medical Association at St. Louis 
in 1922. At that time the Congress had before it the Federal Maternal and Infant Act 
known popularly as the Sheppard-Towner Act. The Pediatric Section endorsed the Act, 
and almost at the same time the House of Delegates of the American Medical Association 
refused to endorse it. When the House of Delegates learned of the action of the Pediatric 
Section, they passed a resolution saying that sections of the American Medical Association 
should confine themselves to social and scientific matters and that matters of policy 
should be the sole prerogative of the House of Delegates. Such an action on their part 
is entirely understandable, for otherwise the American Medical Association as such could 
not have a united policy. The pediatricians at that St. Louis meeting desired to formulate 
policy. They recognized that there was no alternative other than to form a new society 
with this as the reason for its establishment. 

For the next eight years many informal meetings of pediatricians were held to pursue 
the idea of this new society that should not be solely scientific and social but should be 
policy-endorsing and policy-making as well. The precipitating event was the White 
House Children’s Conference called by President Hoover late in 1929. This conference 
was a stimulating experience to the pediatricians who were in attendance, In large part 
they guided its deliberations. The result was that a great program for national child 
health was developed. It was clear that the implementation of this program could only be 
accomplished by an organization of pediatricians of a type that did not then exist. Such 
an Organization—to promote the well-being of all children—must be formed. The 
following year the Academy of Pediatrics was born. 


GROWTH OF OUR INFLUENCE ON PEDIATRIC EDUCATION 


Two years after the founding of the Academy, a Committee on Education was formed. 
Its first act was to aid in the establishment of the American Board of Pediatrics. It pro- 
moted the Journal of Pediatrics, our first official organ. Through its efforts, a separate 
examination in pediatrics was included in the National Board of Medical Examiners. 

In 1936 a Committee for Pediatric Research was appointed to consult with and direct 
research in commercial firms. Two years later, the Academy made a study of pediatric 
instruction in accredited hospitals. As a result of this survey the level of hospital pediatric 
instruction was raised. The following year, in 1939, we established Pan-American Scholar- 
ships. 

In 1944 a committee for postwar planning was formed. A year later the name was 
changed, to be called the Committee for the Study of Child Health Services. They 
instituted the Survey. You are well aware of the extent of this survey. It analyzed public 
and private and governmental care of children in every area of the United States, with 
special emphasis on the role of the private practitioner. The results of this survey were 
published in book form at its completion in 1949, 

In 1946 a Committee for the Improvement of Child Health was appointed to analyze 
and implement the facts being disclosed by the survey. They have published one report 
in PEDIATRICS, and a second will soon be available. 
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Coincident with this survey was a personal inspection of the pediatric departments of 
all medical schools and hospitals accredited for pediatric residency. Growing out of this 
educational survey have been annual meetings of pediatric educators. These are still 
being held, and annual reports are contemplated. ° 

In 1948, PEDIATRICS was first published. Owned by the Academy, this publication now 
became its official organ. 

Educational ventures of another type should be mentioned. A moving picture film 
illustrating proper examination of a small child was produced. Later another was released 
that dealt with the problem child. Standard Procedures for Immunization was first pub- 
lished in 1940, revised since, and a third revision is now in the hands of the printer. In 
1947 a standard pediatric examination card was distributed. In wide use, it is being 
revised this year. Two years later, Standards of Recommendations of Hospital Cave of the 
Newborn was published. Over 10,000 copies of this manual have been sold. A revision 
and enlargement of this is now taking place. A recent report on school health standards 
is widely used. A booklet on accident prevention is projected. So also is a manual 6n the 
use by the physician of local child health services. 

Not all our educational activities have been mentioned, but these are illustrative of the 
efforts made to heed the injunction laid on us by our constitution that we should ‘‘establish 
and maintain the highest possible standards of pediatric education in medical schools and 
hospitals and in research; . . . and to promote publications . . . pertaining to pediatrics.” 


GROWTH OF OUR INFLUENCE ON PEDIATRIC PRACTICE 


To the majority of our members, the chief benefits to their continuing education are 
the journals which they read. The Journal of Pediatrics was directed chiefly to the practi- 
tioner of pediatrics, whether he was a pediatrician or a general practitioner. PEDIATRICS, on 
the other hand, is more nearly a reflection of the philosophy of our constitution. It does 
publish clinical investigative reports, but there is a full admixture of research investigation. 
There are sections devoted to child welfare, to education, and to trends in current legisla- 
tion. There is a column in which are printed discussions of socio-economic problems; its 
controversial pages are unique in American pediatric literature and fulfill the hope of one 
of our great founders that the Academy should be a “forum where discussion should be 
free, intelligent, and continuous.” 

The programs presented at the Annual Meeting are also a great contribution to the 
practitioner. They not only present current pediatric information, but are also a reflection 
of the philosophy of what constitutes, in the Academy's opinion, a well rounded exposition 
of what should be taught. For years, only case reports and clinical subjects were discussed. 
In recent programs, not only are there round tables and panels and seminars for intensive 
study, but many expositions of research. This year a morning is being devoted to 
pediatric education, an afternoon to socio-economic discussion. 

In our publication and in our program we are now following our original directive. 


GROWTH OF DEMOCRACY IN THE ACADEMY 


In the formative years of any society its affairs are often regulated by a benevolent 
dictatorship. Those responsible for its birth are responsible for its early behavior. It is 
natural and right. That is true in infancy; it was true in the Academy. Democracy or 
self-expression is an evidence of growth. 

In the beginning, officers and board members were elected at the Annual Meeting. 
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State chairmen were selected by the president-and confirmed at this meeting. In 1937, the 
four members of the beard, that is, district chairmen, were elected by the state chairmen. 
But even at that time state chairmen were appointed by the president. In 1942, Region 
V, that is, the Latin-American district, was added. This was the result of a visit of 
our secretary to Latin-American countries. 

In 1948 many changes took place. At that time the five districts within the United 
States, Canada, and Latin-America were replaced by nine districts arranged so that the 
number of pediatricians would be approximately the same in each district. From that 
time on, state chairmen were elected by vote of state members. District chairmen and 
alternate district chairmen were elected by vote of the members of the district. 

The president-elect is the only officer in the Academy not directly elected by mail vote. 
He is, indirectly, by means of the Nominating Committee members communicating with all 
state chairmen, who in turn communicate with all members. That this office of president- 
elect shall surely be the choice of the membership, it was last year written into the By- 
Laws that in the annual report of the Nominating Committee further nominations from 
the floor be asked. 

Last year the Executive Board asked for a mail vote of all members on the reorganiza- 
tion plan. This year, in a matter on which the Board was called to state its policy, that is, 
the attitude towards a revived EMIC or a substitute program, a mail vote of all members 
was asked. 

Our whole official structure is now the expressed wish of the majority of our members. 
Precedents have been created whereby the whole membership may express its wish on 


important policies. Thus we have grown not only in the semblance but the substance of 
democracy. 


GROWTH OF BETTER RELATIONSHIPS WITH OTHER ORGANIZATIONS 


One measure of the maturity of an individual or an organization is the ability to work 
constructively with others who may have different backgrounds or philosophies but 
similar objectives. It is important from this viewpoint that we review our relations with 
those organizations whose objectives are similar to our own. 

American Medical Association: In St. Louis in 1922 when pediatricians of the 
American Medical Association were told that the Pediatric Section was a social and 
scientific body and no more than that, the seed from which the Academy grew was planted. 
Until that time pediatricians saw no need for another pediatric society, for the American 
Medical Association was open to all pediatricians. Now their object was to form a society 
which could initiate, endorse or condemn child welfare policies and could speak for the 
majority of pediatricians, not for the majority of all physicians. 

It was natural that when the Academy was formed, and when it published a journal of 
its own, competing with the pediatric journal published by the American Medical Associa- 
tion, at first there would be a feeling of resentment. This situation gradually passed, be- 
cause it became evident that there was abundant support for both societies and both 
publications. Only the older members are aware now that this condition ever existed. 

It is a matter of record that during the years our attitude towards proposed legislation 
concerning child care has been similar. The exception to this was when our Executive 
Board adopted a resolution supporting federal aid to pediatric education, providing such 
aid were free of political interference. Again, as in the Sheppard-Towner Act dispute, the 
House of Delegates voted against our resolution. The American Medical Association 
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Board of Trustees have time and again demonstrated that they were in sympathy with 
our ideals, not only of promoting child welfare but also raising the level of pediatric 
education and thereby pediatric practice. They, too, recognized the financial difficulties 
not only of pediatric departments but of all departments of our medical schools, and. 
made the suggestion that great effort should be made to subsidize the medical schools by 
private means. The American Medical Association asked its constituent parts to cooperate 
with the Academy in programs for the welfare of children. At our next annual meeting a 
motion was made to hold our resolution in abeyance until such time as the American 
Medical Association demonstrated that private means could aid pediatric departments of 
medical schools, the only department about which we could speak with authority. 

The American Medical Association has since set up a foundation for financing the medi- 
cal schools, and it hopes to fulfill, by means every Academy member endorses, its object 
of adequate private help to medical schools. 

In other ways the official relations of our two groups are getting closer. We have official 
liaison with their Council on Medical Education, and they in turn with our Committee 
on Pediatric Education. A member of our Executive Board is a consultant of their Commit- 
tee on Maternal and Child Health. Other examples of cooperation could be given, but these 
are enough to show that we both recognize better child health and welfare in our mutual 
goal and we will work together toward that end. At no time have our official relationships 
been closer. 

Children’s Bureau:' Unlike the American Medical Association, whose province is better 
health to all people, the Children’s Bureau has the same limited objective as the Academy. 
They seek better health for our children, which is that for which we strive. Our method 
of approach is through better pediatric education and through wiser distribution of those 
that possess pediatric knowledge. The Children’s Bureau seeks its goal through legislative 
grants and is subject to the legislative process. They institute local, state and national pro- 
grams of child care. 

It is obvious that there would be times in which these two organizations would have 
misunderstandings, since coincident with the growth of the Academy the Congress has 
delegated more areas of activity to the Bureau. 

In the history of our relationships, one to the other, a date never to be forgotten is 
1944, That year a plan was inaugurated to cooperate not only with the Children’s Bureau 
but also with the United States Public Health Service, in a survey of all child health 
services in the United States in an effort to determine the real needs of the child. This 
plan was proposed in a resolution at the Annual Meeting of the Academy and was passed 
overwhelmingly. We were launched on an undertaking that lasted four years, and its 
implications are still manifest, The data have been used by the Federal Government, many 
state and local governmental units, the White House Conference, by foundations, by state 
and county societies, and others. 

The point that we are making is that while we had worked in harmony many times 
before, this marked the beginning of cooperative efforts hitherto unrealized. Since that 
time the Children’s Bureau cooperated with us in the publication of the manual Standards 
for Newborn Care. Last year our liaison representative to the Bureau made a survey of 
the state chairmen, asking their reaction to the work of the Children’s Bureau in their 
state. The reply from the majority of them was that it was satisfactory. Many added that’ 
it would be better if they understood the program of the Children’s Bureau better. 

This year the Children’s Bureau has instructed the regional consultants of the Bureau 
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to visit with the state chairmen and go over existing or projected activities. The Children’s 
Bureau this year has held meetings with our representatives, discussing our desires should 
EMIC or similar legislation be proposed to the Congress. 

In September of this year the officials of the Academy and the officials of the Children’s 
Bureau spent a day together in New York City, discussing mutual problems and objectives 
and seeking those that we have in common. It was made clear at that time that it is mutually 
necessary for each of us to see the other’s viewpoint, each recognizing the field of the other 
to the advantage of both. Together we can work for what is best for the health and welfare 
of all children. 

Other Organizations: You are well aware that we have had very close relationships with 
other organizations in the field of child health and welfare. It has deep significance that 
plans are now being made to strengthen these ties that we already have. 

An especial effort is projected to more closely integrate our work with the Mid-Century 
White House Conference Committee, with the United States Public Health Service, and 
with the American Public Health Association. This year we have worked with the 
American Camping Association to raise the level of health supervision in recreational 
camps. We have always had close relationships with the National Foundation for Infantile 
Paralysis. This was augmented this year by the appointment of two members to represent 
the Academy in their Committee on Immunization. We are broadening our relationships 
with the Society for Crippled Children and Adults. This year we have begun a project with 
the National Safety Council. 


* * * 


I have sketched in broad outline the growth of the Academy to its majority. The main 
stream of the development of our influence on pediatric education, on pediatric practice, 
in democracy, in relationships to other organizations, has been what has been described. 
There have been eddies and currents in this stream, however. These are the mistakes which 
we have made and the problems we have failed to solve. In spite of these, we can be 
proud of the record here set forth. 

A family album of the Academy has been shown, a photograph at almost <very year 
from its birth to the present. It has the limitations of an album as well, for no pictures have 
been shown of the many who have contributed to its development. We have been advised, 
guided and inspired by countless individuals in our membership. To have mentioned by 
name these many men and women would have taken too long. The only exception I will 
make is Clifford Grulee. What the Academy has become is due to him more than to any 
other one person. 

In closing, may I tell you here in session what I have told those concerned severally, 
that my work has been made easy by reason of the fine cooperation of the many committees, 
the depth and breadth of outlook of the Executive Board, and the contribution of our 
officers. Especially may I pay tribute to the new Executive Secretary. We could not have 
chosen better. 

In its twenty-first year the Academy stands on the foundation of solid achievement. It 
has not yet reached its final maturity. I am confident that in the years to come it will grow 
constantly in stature. It will meet new challenges with a deepening sense of the worthiness 
of the ideals which are its birthright. The Academy has come of age. 


26 South Goodman Street 








CHRONIC EOSINOPHILIA DUE TO VISCERAL 
LARVA MIGRANS 


Report of Three Cases 


By P. C. BEAVER, PH.D., C. H. SNypER, M.D., G. M. Carrera, M.D., 
J. H. Dent, M.D., AND J. W. LAFFERTY, M.D. 
New Orleans 


MONG the causes of eosinophilia are the helminthiases. In the absence of demon- 
strable evidence of suspected helminth parasites, their presence in prepatent stages 
may sometimes tentatively be presumed. However, eosinophilia sometimes persists for 
periods far beyond known prepatency for all likely helminths. Then, depending upon 
geographic location, degree of eosinophilia, pulmonary signs and other related clinical 
observations, terms such as Weingarten’s disease, Frimodt-Méller’s syndrome, familial 
eosinophilia and eosinophilic pseudoleukemia have been employed to denote chronic 
eosinophilia of ill-defined etiology. 

Four recent reports have described, in young children, chronic extreme eosinophilia 
accompanied by eosinophilic granulomatous lesions in an enlarged liver together with 
‘ome degree of pulmonary infiltration, fever, cough and hyperglobulinemia. Typical 
lesions in hepatic tissue sections were described by Zuelzer and Apt,? Perlingiero and 
Gyérgy,? Mercer et al.* and Behrer.* Parasites were not reported in the cases described by 
Zuelzer and Apt. The patient of Perlingiero and Gyérgy.vomited a male ascaris, but 
worms were not associaied with the hepatic lesions and additional worms in the intestine 
could not be demonstrated either then or at subsequent examinations. In the cases re- 
ported by Mercer et al. and by Behrer the patients were found to have intestinal ascariasis 
along with nematode larvae which they identified as Ascaris lumbricoides in the lesions 
of the liver. 

The present authors have studied three cases, all of which are strikingly similar to the 
foregoing ones. However, these studies suggest a different etiology for this syndrome, 
which shall be designated as visceral larva migrans to distinguish it from cutaneous larva 
migrans (creeping eruption) to which it apparently is closely related. In both conditions 
there is prolonged migration of infective nematode larvae through the tissues, involving 
primarily the skin in cutaneous larva migrans and the internal organs in visceral larva 
migrans. Moreover, in both forms the invading larvae generally are of species naturally 
adapted to hosts other than man, remain immature and eventually perish in the tissues. 


REPORT OF CASES 


Case 1. M. M., a white boy 16 mo. of age, was referred for study of eosinophilia. He had always 
been considered well until a few weeks earlier when anemia with eosinophilia was recognized during 
routine laboratory studies preceding a proposed elective herniorraphy at another hospital. The only 
symptom was questionable anorexia of less than 2 mo.’ duration. The child had a pet dog, and had 
been seen to eat dirt. 


From the Departments of Tropical Medicine and Public Health, Pediatrics, and Pathology, 
Tulane University School of Medicine, the Charity Hospital of Louisiana and the Department of 
Pediatrics, Ochsner Clinic, New Orleans. 

(Received for publication Aug. 18, 1951.) 
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Physical examination revealed an irritable and pale child. Liver was palpable 3 cm. below the 
right costal margin, and the spleen 3 cm. below the left costal margin. 

Hgb. was 5.8 gm./100 cc. and WBC count was 45 thousand/cmm. with 70% eosinophils. 
There were 4.4% reticulocytes and platelets appeared normal in smears. Sternal bone marrow was 
considered normal except for eosinophilia. The serum protein level was 6.9 gm./100 cc. (A/G = 
4.2/2.7). Results of the Wassermann, tuberculin and cephalin flocculation tests were negative. 
The level of serum bilirubin was normal and roentgenograms of the lungs showed nothing unusual. 

Examination of fecal specimens obtained after purgation revealed no evidence of parasites. Ex- 
amination of duodenal juice and cultures for strongyloides yielded negative results. Results of skin 
tests for trichinosis were negative. 

At laparotomy, after correction of the anemia, the liver was studded with white plaques measuring 
5 to 10 mm. in diameter over the entire visible surface. Biopsy showed numerous areas of necrosis 
and extensive focal infiltration with eosinophilic leukocytes. Around some of the necrotic areas, 
in addition to eosinophils, there were numerous epithelioid cells and giant cells of the foreign 
body type. Eosinophils were also seen in some of the portal spaces. Except for the absence of 
parasites the lesions resembled closely those observed in Case 3 (vide infra). Cultures from the 
biopsy revealed no bacteria or fungi. ¢ 

Patient was then discharged. When last seen at the age of 214 yr., he was in vigorous health. 
Liver and spleen were no longer palpable. Hgb. was 11.7 gm./160 cc. and WBC count 18.6 
thousand/cmm. with 35% eosinophils. Hemograms of the patient's mother and his older sister 
revealed no abnormalities. 

Case 2. P. T., a 26 mo. old Negro girl, was admitted because of low grade recurrent fever, 
rhinorrhea, nonproductive cough, and intermittent limping for 6 mo. These complaints had not 
responded to symptomatic measures. Two months before admission roentgenographic examination of 
the chest had revealed soft mottled infiltration throughout both pulmonary fields; result of the 
Mantoux test (0.1 mg. O.T.) was negative. Shortly thereafter, small, firm, tender nodules, which 
were not inflamed or otherwise discolored, were noted in the palms and soles. They had been 
intermittently present and seemed to be associated with the limping. Two weeks prior to admission, 
enlargement of the liver was first noted. At that time the WBC count was 23.3 thousand/cmm. 
with 65% eosinophils. Results of fecal examination were negative. as was a roentgenogram of the 
child’s sore and questionably swollen right hand. 

On admission, physical examination revealed an irritable, poorly nourished child who appeared 
chronically ill. Temperature was 37.8°C., pulse rate 90/min., respirations 25/min., blood pres- 
sure 100/84 mm.Hg and weight 10.4 kg. Skin was dry and warm. There was a small left sub- 
conjunctival hemorrhage. Lungs seemed clear and the heart sounded normal. Liver was firm and 
nontender; a sharp edge was felt 5 cm. below the right costal margin; the spleen was not palpable. 
The nodules previously noted in the palms and soles were no longer present. 

Hgb. was 6 gm./100 cc., RBC 3.1 million/cmm., hematocrit 25 mm., erythrocyte sedimentation 
rate 67 mm. in 1 hr. (Wintrobe, uncorrected), and the WBC count was 21.7 thousand/cmm. of 
which 62% were eosinophils, 31% lymphocytes and 7% neutrophils. Study of the bone marrow 
reveaisd increased activity of the myeloid series with an increase in eosinophilic myelocytes and 
metamyelocytes. Serum proteins were 6.55 gm./100 cc. Thymol turbidity was 14.6 units. Results 
of cephalin flocculation, serologic tests for syphilis, and Mantoux tests were negative. Urinalyses, 
levels for serum calcium, phosphorus and bilirubin were within normal limits. The prothrombin time 
was not increased. Chest RGs revealed infiltration in the right pulmonary field and questionable 
‘nfiltration above the left leaf of the diaphragm, suggesting patchy pneumonitis. Repeated fecal 
examinations revealed no evidence of parasites, but many Charcot-Leyden crystals were present in 
otherwise normal stools. 

After correction of the anemia, a liver biopsy was performed. At laparotomy only a small incision 
was made and the liver surface was not adequately visualized. The portion of tissue submitted for 
study was small (2 x 1 x 1 mm.) and only a few minute sections could be obtained from the block. 
There was a small focus of granulomatous inflammation, measuring 60 by 40 pw, composed chiefly 
of epithelioid cells and lymphocytes. The hepatic tissue was otherwise not remarkable except for 
minimal periportal lymphocytic infiltration. ; 

During hospitalization (4 mo.), the child gradually gained weight (2 kg.), her disposition and 
appetite improved, and the postoperative course was uneventful. Because of the favorable reports of 
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CHaRT 1. Course of eosinophilia, determined by differential leucocyte counts on thin blood films. 
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treatment of ascariasis and filariasis with hetrazan®, 150 mg. (13 to 14 mg./kg.) of this prepara- 
tion was given to the patient 3 times daily for 16 days. Following this course, the eosinophilia 
receded to 12% but gradually rose to 34% 2 wk. later. There was no evident response to 2 sub- 
sequent shorter (3 and 10 days) courses of this drug, and during the next 6 mo. the eosinophilia 
varied between 24 and 43% (chart 1). 

A 4 yr. old sibling had a normal differential WBC count and gave no history of noteworthy ill- 
ness. A child 114 yr. of age whose home faced the same dooryard was found to have 27% eosino- 
philia and although other evidences of infection were not apparent, the eosinophilia continued at 
essentially the same level during the following 7 mo. Stools of these children and 4 others in the 
immediate neighborhood were negative for helminths. Until 3 mo. before admission a young dog 
had been confined in the dooryard where the patient played; the girl habitually ate dirt in this 
yard. Five months afterwards soil samples from the yard contained numerous eggs (average 2/gm.) 


of Toxocara canis, with motile larvae. 
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Case 3. J. G., a white girl, aged 214 yr., had seemed to thrive until the age of 12 mo. when she 
apparently had mild transient jaundice. When she was about 15 mo. old, she began to look pale, 
lose weight, and become cross in distinct contrast to her previous sunny disposition. 

From that time until admission she had frequent infections of the upper respiratory tract, once 
with pyoderma. Throughout the autumn of 1949 she showed daily elevations of temperature, at 
times reaching 41.1°C. Frequent courses of antibiotics and numerous symptomatic measures had 
provided only slight or transient benefit. 






Fic. 1. Anterior end of Toxocara larva in 
liver of Case 3. Note moderate inflammatory 
reaction, mostly eosinophilic. H & E. 286. 

Fic. 2. Same larva as in Fig. 1 sectioned 
through lower level. Note close proximity of 
normal hepatic cells. H & E. 286. 

Fic. 3. Same larva as in Figs. 1 and 2 show- 
ing midportion of body and character of reac- 
tion. Giemsa. X 286. 


When it was discovered that she had severe eosinophilia (50 thousand WBC/cmm. with 50% 
eosinophils), she was admitted June 5, 1950, for further study. She did not appear sick, weighed 
13.6 kg. and was 90 cm. tall. The liver, which was 3 cm. below the right costal margin, was smooth 
and not tender; the spleen was not felt. Hgb. level was 10.4 gm./100 cc. and WBC count was 14.2 
thousand/cmm. with 50% eosinophils. All the other usual laboratory studies, including Wassermann, 
tuberculin and trichinella tests, yielded negative results. Repeated examination of stools and duo- 
denal contents failed to reveal the presence of parasites. 

Laparotomy disclosed an enlarged liver studded with white plaques. Section showed extensive 
areas of focal necrosis and pronounced inflammatory reaction around the necrotic foci and in the 
portal spaces. The necrotic areas were of irregular shape and measured. as much as 0.5 mm. in 
greatest width. In serial section reconstruction, the shape of these lesions was seen to be irregular 
and tortuous. Although in some regions there was total necrosis of all cellular elements, in whose 
place there was amorphous acidophilic material, in other areas the necrotic hepatic cells had been 
replaced almost exclusively by eosinophilic leukocytes and a few foreign body giant cells. Eosino- 
philic leukocytes were also present in large numbers around the areas of advanced necrosis men- 
tioned above and in the portal spaces at some distance from these foci of necrosis. Occasionally, 
necrotic areas were surrounded by epithelioid cells and prominent giant cells of the foreign body 
type, even though no foreign body was seen within them. In 5 sections, portions of a parasitic 
organism were observed. The parasite, which from its general characteristics was obviously a larval 
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nematode (Figs. 1-3), was well preserved and showed no evidence of autolysis or degeneration. No 
bacteria were seen in the neighborhood of the parasite or in the necrotic areas. Around the larva 
there was a loose mantle of eosinophils, in some regions not over 30 pw in thickness. Hepatic cells 
immediately adjacent to this zone of inflammatory reaction were well preserved. In some areas 
(Fig. 2) only 30 w separated the larva from normal parenchyma. ; 

Soon after laparotomy the patient was discharged. She continued to have recurrent febrile bouts 
and 6 mo. later the WBC count was still elevated—16.5 thousand/cmm. with 34% eosinophils. 

Cortisone therapy was then tried, and over a period of 21 days she received a total of 515 mg. 
intramuscularly. There was some subjective improvement, and the eosinophilia of the blood re- 
ceded to 28% of 8 thousand WBC/cmm., then returned to higher levels (chart 1). At this time 
it was learned that the family had a pet dog which had died of heart worms soon after the child 
was hospitalized. As a baby, the patient had had a habit of reaching out from the playpen to grasp 
handfuls of dirt, part of which she usually swallowed. 

Two months after the cortisone therapy, she was given hetrazan®, 100 mg. 3 times daily for 4 
days, and the same course was repeated twice thereafter at 10 day intervals. The eosinophilia in- 
creased from 28% to 40% following the first course, then receded to 10% and remained at that 
level for 1 mo. One year after admission the patient was free of symptoms and physical examination 
showed no abnormalities. 


COMMENT 


The histologic changes observed in the liver of Case 3 provided enough clues to sug- 
gest the probable pathogenesis of the lesions. Necrosis was more extensive and the char- 
acter of the inflammatory reaction was more advanced in those areas of the lesion in 
which no parasite was present. In contrast, the well preserved larva was found in a region 
characterized by an accumulation of eosinophils without extensive necrosis or other evi- 
dence of advanced tissue injury. These findings suggest that the parasite had arrived 
there recently. The tortuous form of the lesion is suggestive of a trail or tract of the para- 
site in its migration through the tissues. 

The biopsy submitted from Case 2 was not representative and was insufficient for ade- 
quate study. The nature of the tissue reaction in Case 1 was so strikingly similar to that 
observed in Case 3 that the same type of etiologic agent probably was at play in both 
instances. The “allergic granulomas” recently described by Churg and Strauss® in 13 cases 
with hypereosinophilia are histologically similar to the lesions of Cases 1 and 3. 


THE PARASITE 


The larva observed in the biopsy specimen was contained in five sections that were cut 
at a thickness of 7 y. From these sections it was possible to reconstruct almost the entire 
worm (Fig. 4); only the tip of the tail and a small portion of the body wall were not 
visualized. It was approximately 0.35 mm. in length and 20 y» in diameter in the mid- 
portion. As situated in the tissues, the head end was viewed slightly obliquely and in all 
evident details resembled the infective stage of Toxocara canis or T. cati. It differed from 
the larva of Ascaris lumbricoides by its greater size and the form of its head. 

For comparison of larvae in tissues, white mice were given infective eggs of Toxocara 
canis and T. cati. On the eleventh day after 5,000 eggs had been fed, the larvae of T. canis 
were found in the liver, brain, kidneys, spinal cord and diaphragm. Excepting the lungs, 
other tissues were not searched. In pressed preparations of the various organs the larvae 
appeared to be free in the tissues and were actively motile. Progress among muscle fibers 
of the diaphragm was made with ease and was mostly backwards. Encapsulation was not 
observed in any organ although lesions were grossly visible in the liver, kidneys and 
lungs, especially the latter. Two months after feeding 10,000 eggs, active larvae were 
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found in the liver and kidneys but dead encapsulated ones were also numerous, One was 
observed actively moving within a dense capsule in the kidney. They were most abundant 
in the brain, however, there being 40 of them actively moving about in a pressed prep- 
aration of 8 to 10 cmm. of cerebellum. After 2 months and 5 months in the mouse, 
Toxocara cati larvae also were found most abundantly in the brain. Each of two mice 
were given relatively light infections of only 200 T. canis eggs. After 314 and 6 months, 
respectively, 60 and 47 larvae, all living and active, were found in pressed preparations 
of the entire brain. Fewer, some of which were unencapsulated, were found in the liver, 
and one encapsulated but active larva was observed in the kidney of the mouse with the 








Fic. 4. Graphic reconstruction from camera lucida drawings of Toxocara larva in 5 serial sections of 
liver from Case 3. Broken lines represent portions of worm not seen in sections. 


older infection. Microscopic studies of infected brain tissues have not been made; sections 
of liver showed lesions essentially as described by Hoeppli et al.* 

Morphologically the larvae of Toxocara canis were the same in all organs examined 
and even after 314 months did not differ notably in size or structure from the infective 
stage in the egg (Fig. 5). The length varied around 375 yp and the diameter in the mid- 
region was 18 to 22 y, in heat-killed specimens. The mouth was slightly subterminal and 
dorsal to a hood-like thickening of the cuticula over the anterior tip. Viewed from the 
side this process was a conspicuous feature, giving the appearance of a low spine or angular 
tuberosity. The tip of the tail was spinelike, bent slightly dorsad. Internal structures were 
poorly differentiated. A nonmuscular clear esophagus in the anterior third of the body 
joined an opaque granular intestine which could be traced with some difficulty to the 
region of the anus 30 to 40 » from the posterior end. 

The adult stage of T. canis is described in standard texts on veterinary and general 
parasitology. Its morphology has been reported more fully by Taylor.’ It is cosmopolitan 
in distribution and is the commonest large roundworm of dogs. In morphology and life 
cycle it closely resembles the human ascarid, Ascaris lumbricoides. Although it can be dis- 
tinguished from human ascaris by its spearpoint-shaped head, this difference might be 
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Fic. 5. Larva of Toxocara canis pressed from egg after 5 mo. in culture. 
Heat killed, not dehydrated. x 400. 





Fic. 6. Larvae of Ascaris lumbricoides pressed from egg after 5 mo. in culture. 
Heat killed, not dehydrated. x 400. 
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overlooked by the casual observer. This species, possibly incorrectly identified, has been 
reported only once from man,*® although the corresponding species in cats, Toxocara 
cati, has been observed in the adult stage 10 or 11 times in man.?° 


DIsCUSSION 


The authors’ observations indicate that larvae of Toxocara canis were responsible for 
the symptoms and lesions in at least one and possibly all of the three patients. It is 
further suggested by these observations, along with earlier reports of similar cases, that 
the type of parasitism which the authors have called visceral larva migrans probably is 
common, especially among young children. Presumably, infective-stage eggs, when taken 
into the human intestine, hatch and the larvae migrate through the intestinal wall as they 
would in their normal host, the dog. In man and other abnormal hosts to which they 
are not adapted, however, instead of migrating through the liver via the blood stream, 
or through the lymphatics, to the heart, the lungs, the pharynx, and back to the intestine, 
a large proportion of them remain in the tissues. They migrate, or are carried, into various 
organs, especially the liver where they are able to survive for relatively long periods, 
wandering through the tissues, leaving in their wake lesions similar to those produced 
by hookworm and other types of skin-penetrating larvae which are responsible for cutane- 
ous larva migrans. 

It is not unlikely that larvae of Toxocara cati and other nematode species also may cause 
visceral larva migrans, although Toxocara canis probably is the commonest offender 
among the parasites of animals associated with man. T. canis eggs are known to be com- 
mon in dooryard soil. Headlee' found them in soil samples from 45% of 74 dooryards 
of New Orleans families in which one or more members had ascariasis. In a similar study’” 
they were found in 4 of 17 dooryards in southern Georgia; eggs of Ascaris lumbricoides 
were found in 74% and 82% of these same areas. T. canis being common, widespread in 
distribution, and carried by a host that lives intimately with children, it is not surprising 
that such an association should exist. 

Other facts are of interest regarding dog ascarid larvae. Hoeppli et al.* found that, 
whereas larvae of human, pig and horse ascarids live only about two weeks in the liver 
of white mice, those of the dog ascarid remain alive and active for at least six weeks, and 
may be present though encapsulated after two months. Furthermore, a high percentage of 
dog ascarid larvae remain in the liver, whereas other species tend to become encapsulated 
early and die, or to escape from the liver to reach the lungs. Hoeppli remarked on the 
larger size and more active movements of T. canis as compared with other species. 

Immune responses to helminthic infections are primarily caused by and operate against 
larval. migration stages in tissues.‘* In experimental animals, ascaris larvae are screened 
out and destroyed principally in the liver and lungs, although some are trapped in other 
organs. Sprent and Chen** found that immunity to ascaris in white mice can be measured 
by the number of larvae that remain in the liver as compared with those that succeed in 
reaching the lungs. Lesions produced by various nematode larvae in tissues of immune 
hosts are strikingly similar in different hosts and different tissues, being eosinophilic 
granulomas like those seen in liver biopsies from children with chronic high eosino- 
philia.17 Also, the tissue reactions, including peripheral eosinophilia, are proportional in 
both intensity and promptness to the immune state and to the abnormality of the host.15 

Although reactions to parasites of man in abnormal hosts (experimental animals) have 
been extensively studied, knowledge of the reverse situation in which man himself is the 
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abnormal host for parasites of other animals is limited mostly to cutaneous larva migrans. 
In this instance larvae spend variable lengths of time migrating through the superficial 
layers of the skin, producing tortuous linear lesions with infiltration of eosinophils into 
adjacent deeper tissues.?° As is well known, this condition in its severest forms is caused 
by larvae of the cat and dog hookworms, Ancylostoma braziliense, Uncinaria stenocephala 
and Ancylostoma caninum.” *? Similar reactions of less severity and shorter duration may 
be caused by the cattle hookworm, Bunostomum phlebotomum?* and perhaps by a number 
of other species that normally enter their usual hosts percutaneously. Reactions in all in- 
stances appear to be proportional to the degree of sensitization. Dog or cat hookworms in 
some individuals, for example, may not produce the usual severe reactions and even the 
larvae of human hookworms, Ancylostoma duodenale and Necator americanus, may pro- 
duce in individuals with a high degree of sensitization typical creeping eruption that per- 
sists for several days.?*»?4 Thus, it becomes apparent that in sensitized or hyperimmune 
normal hosts, and in abnormal ones, various nematode larvae behave similarly in man 
and in other animals. Although the conclusive demonstration of visceral larva migrans in 
the human host is inherently difficult, this condition may be as common as its cutaneous 
counterpart. 

It is not possible to identify conclusively this type of infection with most published 
case reports of chronic eosinophilia of unknown etiology. Other more probable causes 
have sometimes been overlooked in carrying out diagnostic procedures, and newer, more 
effective diagnostic methods for such infections as trichiniasis, schistosomiasis, filariasis 
and strongyloidiasis have been developed since many of the earlier cases were studied. 
Several of the more recent reports, however, require speculation. 

Among the published cases of eosinophilia in children, the one which most clearly 
suggests visceral larva migrans caused by Toxocara was reported by Mercer et al.* In this 
instance larvae 20 p in diameter were found in sections obtained by liver biopsy from a 
dirt-eating child. Dirt from an unpaved basement where the child played contained eggs 
believed to be Ascaris lumbricoides but which can be identified from accompanying figures 
as Toxocara. The size of eggs and larvae illustrated are characteristic of T. canis; those of 
T. cati are smaller, but otherwise similar. 

It is likewise almost certain that the case described by Behrer* was one of visceral larva 
migrans caused by Toxocara canis or some other species of nematode larva rather than 
that of Ascaris lumbricoides. Although ascaris eggs were found in one of several stool 
specimens, the larva discovered in the liver biopsy was larger than would seem probable 
for A. lumbricoides. Its measurements were not reported, but by comparison with the 
cellular elements of the surrounding tissues in a photomicrographic illustration, it is ap- 
parent that the larva is large enough to be Toxocara (cf. Figs. 5 and 6). 

The case reported by Perlingiero and Gyérgy? was that of a two year old dirt-eating 
child who six months earlier had moved from Florida to Pennsylvania, The presence of 
an adult Ascaris lumbricoides somewhat complicates the picture, because the question 
arises as to whether a sufficiently high degree of immunity may have developed in the 
child to bar migration of human ascaris larvae, Since so many children regularly become 
reinfected with ascaris, it is more probable in this case, where the high eosinophilia and 
hepatic enlargement persisted for many months after the intestine was clear, that an ab- 
normal parasite such as Toxocara was involved, having been contracted in the same manner 
and possibly at the same time as the Ascaris lumbricoides. 

In none of the eight cases from the vicinity of Detroit, Michigan, reported by Zuelzer 
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and Apt,’ were parasites of any kind described either in tissues or intestine, and only 
one was said to have pica. The hepatic lesions that were described in four of the cases 
and the general picture in the others all are suggestive of visceral larva migrans. 

Without biopsy specimens showing larvae, or at least some evidence of characteristic 
lesions, it is especially difficult at present to recognize visceral larva migrans. However, in 
several reported cases among children having chronic eosinophilia of unknown etiology, 
visceral larva migrans appears to be a likely explanation. Two such cases were described 
by Stewart,?° 4 by Valledor et al.,2° 4 by Bass?’ and 1 by Selander.** At least 2 cases are 
noted among 8 reported by Nemir et al.” although in the immigrants from Puerto Rico 
obscure schistosomiasis and filariasis are also possible causes. 

Reported as “familial eosinophilia” are several groups of which the individual mem- 
bers were possibly infected from a common source.?* °° Of particular interest is the Texas 
family described by Atmar* in which one member, aged 25 years, at operation was found 
to have eosinophilic granulomatous lesions in the liver. If visceral larva migrans is as- 
sumed to be the cause of the lesions and the eosinophilia, the age of the patient is note- 
worthy, and indicates that the condition occurs in adults as well as in children. 

Adults, in whom chronic eosinophilia of undetermined cause is suggestive of visceral 
larva migrans, usually are reported to have pulmonary rather than hepatic involve- 
ment.°?-88 In addition to variable pulmonary infiltrations many of these have had eosin- 
ophils in the sputum, chronic intermittent fever and cough of several months’ duration. 
Concomitant intestinal ascariasis in some of these cases** may be significant chiefly as 
evidence of food contamination with soil which in turn quite probably was contaminated 
with animal as well as human feces, The incidental discovery of conditions suggestive of 
visceral larva migrans**** emphasizes the likelihood of its being frequent, widespread 
and of clinical significance only when affected individuals are hypersensitive or when 
larvae are especially abundant, unusually vigorous, or happen to invade organs where their 
presence is easily detected. Invasion of man by nematode parasites of other animals un- 
doubtedly is commoner than is presently evident, because, as in other abnormal hosts, 
their development is prevented by natural defense mechanisms which effectively destroy 
most species.’® It is possibly significant that several cases have been reported® in which 
one of the salient features was hypereosinophilia, but which also had the vascular, visceral 
and connective tissue changes commonly associated with periarteritis nodosa, in which 
granulomatous lesions similar to those found in Cases 1 and 3 were present. Thus, visceral 
larva migrans must be considered as one of the possible causes of obscure clinical entities 
such as periarteritis nodosa. 

Apparently some skin-penetrating larvae succeed in passing into deeper tissues of 
abnormal hosts to produce a type of visceral larva migrans. Wright and Gold*® found 
that a large proportion of patients suffering from cutaneous larva migrans had pulmonary 
infiltration along with rather persistent eosinophilia in the blood and sputum. In one un- 
treated patient, pulmonary infiltration developed eight weeks after cutaneous lesions first 
appeared, and persisted for one month, In most instances peripheral eosinophilia per- 
sisted much longer than detectable pulmonary lesions. They believed the pulmonary le- 
sions were due either directly to dead and living larvae in the lungs or to a shock re- 
action caused by blood-borne antigens developed in the skin. In view of the occasional 
development in the human intestine of the commonest species known to produce creeping 
eruption, Ancylostoma braziliense*® and A. caninum,* the first suggestion appears to be 
the more acceptable. This is further substantiated by a report of hookworm larvae in ocular 














CHRONIC EOSINOPHILIA DUE TO VISCERAL LARVA MIGRANS _ 17 


lesions in 24 cases recently reported by Wilder.*? All were children, mostly of preschool 
age, and many lived in regions where human hookworms do not occur. As final species 
identification of the larvae has not yet been made, they possibly are of diverse species of 
hookworm and some may be of other types of nematodes. In any case, it is probable that- 
at least some of them are examples of invasion of human hosts by larvae that normally 
mature in other animals: 

Also of unknown etiology is tropical eosinophilia, variously known as Weingarten’s 
syndrome, Frimodt-Méller disease and tropical pulmonary eosinophilia.** Aside from its 
geographic distribution it differs little from other types of chronic eosinophilia of un- 
known cause, though rapid decisive response to treatment with marpharsen, neoarsphena- 
mine and similar drugs has been described. This was striking in 15 cases studied by Diaz 
Rivera et al.°* and described as “febrile eosinophilic asthma” of unknown cause. The 
present authors have not tested the effects of arsenical drugs on any of their patients. 
However, visceral larva migrans is suggested by some of the usual findings, although the 
degree and duration of pulmonary infiltration and cough are definitely milder than is 
usually reported with tropical eosinophilia. Both are more frequent in children and 
hepatic enlargement also is common, especially in young children.** 

Léffler’s syndrome, like tropical eosinophilia, is characterized by pulmonary infiltration 
and relative eosinophilia of the sputum and blood. It is generally more transient, and 
some of its causes seem well established.** In one form, it is the result of human types of 
larval helminths invading the lungs in their normal migrations to the intestine. The in- 
tensity of the reaction in the lung varies from little or none to frank, sometimes fatal 
pneumonia. The term Léffler’s syndrome as generally used applies only to the mild and 
moderately severe cases. The severity and duration of the reaction following invasion by 
parasites adapted to the human host vary primarily with the number of larvae involved 
and with the immune state of the affected individual.*® Regardless of these factors, how- 
ever, the pulmonary phase usually is sufficiently transitory to be regarded as characteristic 
of Léffler’s syndrome. As to abnormal parasites, it has already been mentioned that hu- 
man reactions to dog and cat hookworms apparently are sometimes also characteristic of 
Léffler’s syndrome. This observation suggests that possibly other species, such as Toxo- 
cara canis, may also produce Léffler’s syndrome or variations intermediate between it and 
tropical eosinophilia. 

As regards treatment of visceral larva migrans, nothing is definitely known. Because 
of their observed effects in other somewhat related infections, hetrazan®) and arsenicals 
should be considered. Trials with the former in our cases have thus far been inconclusive. 
Both drugs have been used for cutaneous larva migrans and have failed to give decisive 
results.*® 47 


CONCLUSIONS AND SUMMARY 


Three cases of chronic extreme eosinophilia with granulomatous lesions in the liver 
have been studied. A larval nematode observed in sections from the liver of one patient 
has been identified either as Toxocara canis or Toxocara cati, common cosmopolitan as- 
carids of dogs and cats ; available evidence favors the former. 

The term visceral larva migrans is proposed for this type of parasitism, known in ani- 
mals but not previously described in humans. It is related to better known cutaneous 
larva migrans, in that both are usually caused by infective stage larvae of nematode para- 
sites of other animals. Man being an abnormal host, either has unfavorable tissue reactions 
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or otherwise fails to provide stimuli for usual tissue migration and development of the 
parasite. As a result, larvae remain active for variable periods in various tissues. Similar 
but less severe and less prolonged reactions occur when the larvae of normal nematode 
parasites of man invade the tissues of a hyperimmune individual. 


Visceral larva migrans is usually a relatively benign disease, characterized chiefly by 


sustained eosinophilia, pneumonitis and hepatomegaly, and probably is due both to direct 
tissue damage by migrating larvae and to allergic responses to their products. Its severity 
varies with the number of larvae in the tissues and the immune or allergic state of the in- 
fected individual. 
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SPANISH ABSTRACT 
Eosinophilia Crénica Debida a Larva migrans visceral; Informe de tres casos 


Un nematodo en estado larval, observado en uno de tres nifios con eosinofilia crénica y lesiones 
granulomatosas en el higado, ha sido identificado como Toxocara canis o T. cati, ascarides cosmo- 
politanos comunes de los perros y los gatos respectivamente; la evidencia obtenida favorece al 
primero de éstos pardsitos. El término larva migrans visceral, semejante al de larva migrans cutanea, 
se propone como el mas adecuado para é€ste tipo de parasitismo, pues también resulta de la invasién 
prolongada de los tejidos por el estado larval de un nematodo pardsito de otra especie animal. Por 
lo regular la infermedad es de tipo benigno, y se caracteriza por eosinofilia de larga duracién, 
pneumonitis y hepatomegalia, que probablemente resultan tanto de dafio directo a los tejidos por 
las larvas en su migracién, como por reacciones alérgicas a sus productos o excreciones. La severidad 
de la enfermedad varia con el namero y la especie de las larvas, y el estado de alergia especifica del 
individuo afectado. 
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FATAL CANICOLA FEVER WITH AUTOPSY FINDINGS 


By Eig P. Leroy, M.D., ALBERT GOLDMAN, M.D., MILTON GOLDIN, 
B.S., M.S., AND SAMUEL J. BOLONIK, M.D. 
Chicago 


ANICOLA fever, or leptospirosis canicola, is a rare disease. In 1946 Rosenbaum’ 
recorded the thirty-first case in the medical literature. It is said that this type of in- 
fection is usually milder than “spirochetal jaundice” and complete recovery of the patient 
is the rule.? Consequently the observation of a fatal case of canicola fever in a child 
should be of interest. 
CLINICAL ABSTRACT 


A 6 yr. old white male entered Mount Sinai Hospital because of nausea, vomiting, diarrhea and 
abdominal pain of 25 days’ duration. Onset of this illness coincided with a train trip from Chicago 
to California. A few days after arrival in California, the child became jaundiced, refused all foods 
and complained of generalized weakness. Two physicians who examined the patient diagnosed 
“acute catarrhal jaundice.’ They prescribed oral medication of unknown nature which was maintained 
for 2 wk. without any improvement. Parents returned the child to Chicago by plane on the 24th 
day of illness, Patient became irrational, delirious and lethargic 2 hr. prior to admission. 

Past history revealed scarlet fever, rubeola and varicella. Family history was negative except that 
a sibling has rheumatic heart disease. 

Physical examination revealed a well developed child who was markedly icteric, dehydrated and 
thrashing about in bed. Pupils were round and equal and reacted to light; there was no impairment 
of ocular rotations. Sclerae were deep yellow in color. There was no nuchal rigidity. Mucous mem- 
branes were icteric. Chest was symmetric and clear to percussion and auscultation. Heart appeared 
normal in shape and size; there were no palpable thrills nor audible murmurs; blood pressure was 
120/70 mm.Hg, the pulse rate 144/min. Temperature was 38.0°C. The inferior border of the liver 
was felt at 5 cm. below the right costal margin on the midclavicular line. Spleen was not palpable. 
Extremities were normal; reflexes were hyperactive. There was no evidence of adenopathy any- 
where. 

Laboratory studies on admission revealed a WBC count of 12.3 thousand/cmm. with neutrophilic 
leukocytes 70%, lymphocytes 26%, monocytes 2% and eosinophils 2%. RBC count was 4.9 million/ 
cmm, and Hgb. 13.5 gm./100 cc. Urine showed presence of bile, traces of albumin and 2 to 4 
WBC/hpf. Cephalin flocculation was 4+. Blood chemistry was as follows: sugar 60 mg./100 cc; 
NPN 36.2 mg./100 cc.; urea nitrogen 5.7 mg./100 cc.; total protein 6.3 gm./100 cc. with albumin 
4.4, globulin 1.9; total cholesterol 169; esters fraction 32; chlorides 562 mg.; calcium 11.8 mg. 
Icteric index was 195. Direct van den Bergh was 21.8; indirect van den Bergh was 34.9. Prothrombin 
time was 54 sec. compared with a control of 13 sec. 

Clinical Course: Patient continued to be irrational. Restlessness was controlled with paraldehyde 
rectally. He received also aminosal, high doses of vitamin B and K, 250 cc. whole blood and intra- 
venous glucose solutions. On the second hospital day a slight improvement was noted and patient 
was able to take some fluids orally; size of the liver decreased progressively; on the fourth day the 
edge of the liver could barely be felt, but jaundice persisted and patient became comatose. The respira- 
tions were stertorous and at times Cheyne-Stokes in type. Neck and back became rigid and patient 
tended to assume a position of opisthotonos. His temperature, which varied from 36.6 to 38.1°C., 
was now 41.6°C. Aspirin, sponging and cold water enemas reduced it slightly. The patient died on 
the fifth hospital day, 28 days after the onset of his illness. The clinical diagnosis at that time was 
acute yellow atrophy of the liver, probably secondary to a viral hepatitis. 


From the Departments of Pathology and Pediatrics, the Chicago Medical School and Mount Sinai 
Hospital, Chicago. 
(Received for publication July 27, 1951.) 
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Fic. 1. Heart: subepicardial hemorrhage. 


Fic. 2. Liver: subcapsular hemorrhages on left lobe. 
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Fic. 3. Liver: dissociation of hepatic cords of cells associated with necrosis, inflammatory 
reaction and bile duct proliferation. x 207. 





Fic. 4. Liver: reticulum stain showing preservation of lobular framework. <560. 
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Fic. 5. Kidney, showing severe degeneration of tubular epithelium. 207. 





Fic. 6. Urinary sediment, showing leptospira with hooked end. x 1660. 
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Anatomic Findings: Postmortem examination performed 2 hr. after death was restricted to the 
thoracic and abdominal viscera. There was generalized jaundice associated with subpleural, intra- 
alveolar and subepicardial hemorrhages (Fig. 1). Myocardium showed edema of the interstitial 
connective tissue. Dark yellow fluid in the amount of 150 cc. was present in the abdominal cavity. 
Spleen was enlarged and showed a subacute infectious hyperplasia. 

Liver was normal in shape and size weighing 690 gm. (Fig. 2); it had sharp edges, smooth 
external surface with subcapsular ecchymoses. The cut surface was uniformly reddish-tan. The normal 
architectural markings were not recognizable, but on gross examination there was no visible necrosis 
nor regeneration. On microscopic examination many liver cells were necrotic, others showed various 
stages of granular degeneration; the lobular framework was still well preserved. The cells were 
dissociated and separated by a pinkish granular material which contained a few fibroblasts, some 
plasma cells, lymphocytes and neutrophilic leukocytes and macrophages. Brownish casts were noted 
in some bile canaliculi. Many newly formed bile ducts were seen at the periphery of the necrotic 
lobules but there were no regenerated liver lobules (Figs. 3 and 4). The gallbladder wall was 
edematous; no stones were present in the biliary passages. The other organs of the digestive tract 
did not show any noteworthy change except that a segment of the ascending colon presented a diffuse 
phlegmonous colitis. . 

Kidneys were considerably enlarged and weighed 230 gm. The external surface was smooth red- 
dish-brown with a greenish tinge. The normal markings were still visible. On microscopic examina- 
tion there was severe cloudy swelling of the epithelium lining the convoluted tubules. In many places 
the epithelial cells were necrotic, and some cells contained brownish pigment granules. This brownish 
material formed casts in the lumen of some tubules (Fig. 5). The glomeruli were intact. The inter- 
stitial stroma was congested and edematous. Leptospirae could not be identified with certainty in 
the sections of the liver and kidney by silver impregnation. 

The bladder was normal. It was distended with dark brown urine. 

Dark field examination of the urine and stained smears of the urinary sediment reyealed char- 
acteristic Leptospirae. The organisms were from 5 to 18u in length and less than 0.4~ in thickness. 
They were extremely closely spiralled, particularly at the extremities. One or both ends were bent 
into a tapering hook; movement was evidently afforded by means of the rapid rotation of the hooked 
end. In some cases, both ends were motile (Fig. 6). Guinea pigs inoculated intraperitoneally with 
neutralized urine were killed 14 days later but no pathologic lesions were found. 

Serum collected postmortem had an agglutination titer of 1:1024 for L. canicola and of 1:128 for 
L. icterohemorrhagiae.* 

The pathologic diagnoses were as follows (a) canicola fever with subacute hepatitis; (b) 
bile nephrosis; (c) acute phlegmonous colitis; (d) subacute splenitis; (e€) hemorrhages, subpleural 
and subepicardial. 

DIsCUSSION 

A brief review of the American literature revealed that in 19461 there were only six 
cases of canicola fever reported from the United States. In 1948 Molner and his 
associates? recorded six instances of L. canicola infection in a series of 78 cases of 
leptospirosis. The agglutination titer in these cases varied from 1:1,000 to 1:30,000. In 
that same year Doerner and Hernandez‘ made an additional observation bringing to 13 
the total number of proved cases of L. canicola infection. The fourteenth case was recently 
recorded by Turrell and Hamburger.® As far as can be ascertained, the present fifteenth 
observation is the first case of canicola infection to be recorded in a child and the fourth 
one to be fatal. 

The disease is rare in children because they are not commonly exposed to the infection ; 
primarily a disease of dogs, canicola fever is more common in veterinarians and in persons 
who have been in contact with ill animals. Epidemiologic information was not helpful in 
this case; the child had no pet dog at home. On many occasions he played with dogs in the 
neighborhood. Such information could be valuable if the serum of these animals were 


* The Leptospira agglutination tests were performed through the courtesy of the United States 
Public Health Service, Communicable Disease Center, Chamblee, Ga. 
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found to agglutinate L. canicola or if this organism were recovered from their urine. 

The variability of the clinical picture of canicola fever makes the diagnosis extremely 
difficult. In the present observation the disease started with signs of gastrointestinal dis- 
turbances associated with fever. There was no chill as generally reported in leptospirosis ; - 
jaundice appeared a few days later. On admission the patient had laboratory evidence of 
extensive liver damage. Signs of renal failure frequently reported in canicola fever were 
absent, and there were no hemorrhages of skin and mucous membranes as seen in many 
cases of leptospirosis. There was no history of ingestion of any hepatotoxic substance. 
Thus, the diagnosis of acute yellow atrophy secondary to an infectious hepatitis was made. 
Terminally the child presented signs of meningitis and died in coma. According to some 
observers symptoms of meningitis are common in canicola fever.® ® However, they are 
frequently observed also in the terminal phase of infectious hepatitis. 

Because of the protean nature of the disease, only laboratory studies will enable the 
clinician to make the diagnosis. In leptospirosis there is usually a neutrophilic leukocytosis 
associated with increase of the sedimentation rate. The latter is normal in viral hepatitis. 
The diagnosis, however, is established by agglutination tests and by demonstration of the 
organisms in the blood or urine directly or following guinea pig inoculation. In the 
present observation, there was a moderate neutrophilic leukocytosis; the sedimentation 
rate was not determined ; leptospirae were found in the urine on postmortem examination. 
Paraspecific or cross reactions are common among the various species of Leptospira. No 
one titer can be considered as diagnostic. A titer of 1:100 or higher, however, is considered 
significant.” In this case the agglutination titer was 1:1028 for L. canicola and 1:128 for 
L. icterohemorrhagiae. L. canicola has a low virulence for guinea pigs which explains 
the absence of pathologic lesions in the organs of the inoculated animals. 

The anatomic lesions caused by L. canicola infections are not well known. The lesions 
observed in this child were similar to those described in “‘spirochetal jaundice.’’*:® Besides 
the presence of hemorrhages on the serous surfaces, there was diffuse necrosis of the liver 
with preservation of the lobular framework. There was no lobular regeneration and there 
was no evidence of advanced fibrosis, although the child died on the twenty-eighth day of 
his illness. These lesions resemble those seen in epidemic hepatitis. However, in the latter 
disease regeneration of the hepatic parenchyma is more evident and the necrosis is less dif- 
fuse. The changes in the kidneys and the acute phlegmonous colitis have been described in 
epidemic hepatitis. Thus, the autopsy findings must be interpreted in the light of the 
laboratory data previously mentioned, and it is possible that several fatal cases of lepto- 
spirosis or of canicola fever have been wrongly diagnosed epidemic hepatitis. This would 
explain why leptospirosis in general is still rarely diagnosed in the United States. 


TREATMENT 


Until recent years, the therapy of leptospirosis has been unsatisfactory. Penicillin has 
been found highly effective against L. icterohemorrhagiae if administered in the pre- 
icteric phase.?° Heilman’ reported that aureomycin was superior to penicillin in experi- 
mental leptospirosis in animals. Striking improvement was noted in a case of canicola fever 
treated with penicillin. More clinical studies with various antibiotics in canicola fever 
have yet to appear. 

SUMMARY 


A fatal case of canicola fever in a six year old child is presented. The clinical laboratory 
and anatomic findings are briefly discussed. A brief review of the literature is made. 
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SPANISH ABSTRACT 
Fiebre Canicola Fatal con Estudio Necropsico 


Se describe un nifio de seis afios de edad, blanco, él cual fallecié en estado comatoso a los cinco 
s de haber sido admitido en Mount Sinai Hospital de Chicago. El paciente presentaba fiebre, 


ictericia, hepatomegalia y leucocitosis neutréfilica. Otros estudios de laboratorio revelaron la presencia 


de 


una insuficiencia hepatica funcional severa. El diagnéstico clinico fué el de una hepatitis viral. 
El examen necropsico revelé una hepatitis subaguda, la cual se comprobé (pruebas de aglutinacién 


positivas, titer 1:1028) fué debida a L. canicola. Este es el primer caso de fiebre canicola ocurrido 
en un nifio y el cuarto caso de terminaci6n fatal. 
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ADRENOCORTICOTROPIC HORMONE IN THE THERAPY . 
OF RETROLENTAL FIBROPLASIA 


By JONATHAN T. LANMAN, M.D.,* LorEN P. Guy, M.D., AND JosEPH DaNcis, M.D. 
New York City 


EVERAL investigators'* have employed ACTH in the therapy of retrolental fibro- 
plasia; some’ have thought the drug to be of value either in reversing or in arresting 
progress of the disease during it precicatricial stages. ACTH{ has been used in the 
Bellevue Hospital premature nursery for treatment during the acute stage of the disease; 
the results are herewith reported: 


METHOD OF STUDY 


All infants entering the Premature Unit at Bellevue Hospital were examined funduscopically sev- 
eral times by one of the authors (LGP); almost all were first seen during the first week of life. 
The diagnostic criteria for the active stages of retrolental fibroplasia were: 

1. Vitreous haze (except for hyaloid opacity) in the first week of life. 

2. Myopia requiring more than —5 diopters correction for visualization of the fundus. 

3. Retinal hemorrhage of more than pinpoint size appearing after the 10th day of life. 

4. Retinal separation. 

Infants presenting one or more of these signs were divided into an ACTH-treated group and a 
control group by random selection. Fundus examinations on the cases were made weekly during hos- 
pitalization and less frequently thereafter. The mydriatric used was 4% homatropine. All ACTH 
was drawn from a single lot of the Armour product made from pork pituitaries. 


RESULTS 


A total of five infants received ACTH therapy for retrolental fibroplasia. Four control 
cases received no ACTH. Two of the control cases had normal eyes when last seen, one 
had retrolental scar tissue, and one had signs of active retrolental fibroplasia in the form of 
retinal hemorrhages and retinal separation. 

In the five treated patients (Figs. 1-5), ophthalmologic abnormalities suggestive of 
retrolental fibroplasia were first observed between the second and thirteenth day of life. 
ACTH therapy was begun between the seventh and thirty-seventh day of life and was 
given for from 30 to 66 days. The usual daily dose ranged from 20 to 40 mg.; lower 
dosages were given in three cases during a part of the therapeutic period. The total 
amount received by one patient ranged from 650 to 1835 mg. These doses were sufficient 
to cause definite physiologic changes, including a rise in the urinary formaldehydrogenic 
steroid output; reduction of the circulating eosinophils, usually to zero; cutaneous pig- 
mentation; rounding of the face; transient and usually minimal edema; and in the 
three patients in which observations were made, hyperglycemia and glycosuria. Irritability 
was inconstant. Appetite was increased; with increased caloric intake, weight gain con- 


From the Children’s Medical Service, Bellevue Hospital, and the Department of Pediatrics, New 
York University College of Medicine, New York City. 

Aided by grants from the Ciba Pharmaceutical Co. and from the National Society for the Pre- 
vention of Blindness. 

(Received for publication Aug. 1, 1951.) 
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Fics. 1-5. Relationship of therapy to eye findings in 5 cases of retrolental 
fibroplasia treated with ACTH. 
Stages of retrolental fibroplasia: 
. Vitreous haze 
. Correction of more than —5 diopters 
. Dilatation and tortuosity of retinal vessels 
. Retinal edema 
. Retinal hemorrhage 
. Coarse vitreous opacities 
. Ketinal separation 
. Scar tissue behind lens 
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tinued, though usually less rapidly than normal. Diarrhea occurred in two of the infants 
while receiving ACTH; no etiologic agent was found. One infant died during therapy; 
in the remaining four, the physiologic changes associated with ACTH administration 
reverted to normal after discontinuance of therapy. 

Retrolental fibroplasia in the four surviving infants progressed ; in each case retrolental 
scars have appeared and are of sufficient degree to cause complete or severe visual impair- 
ment. The fifth patient (Fig. 5) died during therapy before the end stage of the eye 
changes could be observed. A summary of the clinical course in this case follows: 


Case Ac. Birth wt. 1300 gm. Pregnancy and labor were uneventful, and infant was thought to be 
a normal premature at birth. Eye changes thought to be indicative of retrolental fibroplasia were noted 
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on 2nd and 9th days of-life; ACTH was given beginning on the 17th day of life, at which time eye 
signs had spontaneously reverted to normal. During 36 days of therapy, the eyes remained normal, 
but 1 wk. after discontinuance of ACTH, dilatation and tortuosity of the fundus vessels and retinal 
hemorrhages were observed. A second course of ACTH was begun 18 days after the end of the 
first course and was continued until death 29 days later. During this period, the eye findings did 
not change appreciably. Diarrhea and vomiting appeared on the 14th day of the second course; serum 
chlorides were 108 mEq./l. and CO: combining power was 13.5 mEq./l. ACTH dosage was reduced 
to 16 mg./day and fluids given. Recovery was uneventful and after a few days ACTH dosage was 
returned to 30 mg./day. Thirteen mEq. of potassium as the citrate salt were added daily. Course 
was uneventful except for occasional loose stools until the day of death when vomiting and irrita- 
bility suddenly appeared. Serum chlorides were 136 mEq./l, CO2 combining power was 6 mEq./I. 
and serum potassium was in excess of 10 mEq./I. Blood culture contained B. pyocyaneus; spinal fluid 
culture revealed no growth. Patient vomited and possibly aspirated; respirations became gasping 
and the color cyanotic; heart rate slowed, and patient died about 12 hr. after the first appearance 
of symptoms. 
DiscuSSION 


In spite of early and persistent therapy with a pharmacologically active preparation of 
ACTH, each of the four surviving infants developed extensive scar tissue behind the 
lens. This unexpected uniformity of the end results, with a therapeutic failure in each 
case, indicates that ACTH as employed in this study is not an effective therapeutic agent 
in retrolental fibroplasia. The hazards of ACTH treatment are evident in the side-effects 
noted in each case and emphasized by the death of one infant. 

Locke’ reported death in 6 of 33 premature infants given ACTH for retrolental fibro- 
plasia. He and his associates now believe that ACTH should be administered only during 
progression of the disease, since continuous therapy during both quiescent and active 
periods requires a dangerously prolonged period of administration. Prolonged treatment 
preceding death in Case Ac supports this conviction. However, the four previously treated 
cases had a poor therapeutic effect in spite of prolonged ACTH administration, and 
superior results with a shorter course of therapy do not appear likely. 

Observations before deatb in Case Ac indicate that electrolyte imbalance, septicemia 
and aspiration were all involved. Hyperkalemia and hyperchloremic acidosis are the 
opposite of the changes usually associated with excessive amounts of adrenal cortical 
hormones. The hyperkalemia may have been related to excessive supplementation with 
potassium. Diarrhea and hyperchloremic acidosis in several cortisone-treated premature 
infants have been reported by Cook® and hyperchloremic acidosis has been observed to 
accompany a variety of severe infections. Other observers have noted an increased 
susceptibility to infection in ACTH-treated infants. From this confusing picture, one 
can only conclude that electrolyte imbalance and sepsis are potential dangers of ACTH 
administration in infants. 

The diagnosis of retrolental fibroplasia is made in most clinics usually in the third 
to sixth week of life, when vascular changes and retinal edema appear. In the experience 
of one of the authors (LPG), vitreous changes observed during the first week of life 
are believed to be an early indication of retrolental fibroplasia. Diagnosis on this basis 
has permitted earlier therapy than in cases reported from other clinics, These early 
diagnostic criteria await confirmation by others, but severe and easily recognizable changes 
of retrolental fibroplasia ultimately appeared in each surviving, treated case. Therefore, 
no provision for mistaken diagnosis need be made in evaluating the results of therapy in 
this study. 

Spontaneous reversal occurs in a high percentage of cases during the acute phase of 
the disease. This factor, together with the lack of definite criteria for early diagnosis, and 
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the technical difficulties of funduscopic examinations in premature infants make provision 
for a controlled study essential. However, the unpredictable uniformity with which ACTH 
failed to avert severe irreversible lesions permits an estimation of the efficacy of ACTH 
therapy without reference to the control cases. No beneficial influence of the drug on 
retrolental fibroplasia was apparent. This statistically favorable situation arose by chance 
and does not invalidate the thesis that provision for controls is essential in planning a 
study of this nature. 

All the ACTH used in this study was from a single Armour lot. The drug’s activity 
was evidenced by the physiologic changes which it produced, though none of these 
measured functions may be concerned with a possible influence on retrolental fibroplasia. 
It is possible that different therapeutic effects would follow administration of other lots 
of drug. However, ACTH as employed in this clinic, and of the particular Armour lot 
used, has no striking beneficial effect on the course of retrolental fibroplasia. 


SUMMARY AND CONCLUSIONS 


Five premature infants thought to be developing retrolental fibroplasia were treated 
early, vigorously and persistently with ACTH from a single Armour lot. Activity of the 
ACTH employed was evidenced in each case by physiologic changes in the recipient. 

One of the five treated patients died during therapy. The mode of death and possible 
relationship to ACTH administration are discussed. 

Retrolental fibroplasia progressed in the four remaining treated cases to cicatrix 
formation behind the lens. 

ACTH as employed in this study was an ineffective therapeutic agent in retrolental 
fibroplasia. 
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SPANISH ABSTRACT 
Hormona Adrenocorticotropica en el Tratamiento de la Fibroplasia Retrolental 


Cinco nifios prematuros con fibroplasia retrolental activa fueron tratados con ACTH. La edad de 
los prematuros tratados varié entre 7 y 37 dias de nacidos y la duracién del tratamiento oscilé entre 
30 y 66 dias. La désis usual fué de 20 a 40 miligramos en 24 horas, divididos en cuatro désis 
intramusculares. Los prematuros tratados desarrollaron un aumento de la excrecién urinaria de los 
esteroides formaldehidogenicos, reduccién en los eosinéfilos circulantes, pigmentacién cutanea, re- 
dondez de la cara, edema minimo transitorio y hiperglicemia con glucosuria. Un prematuro fallecié 
durante el tratamiento a consecuencia de una acidésis hipercloremica, hiperkalemia y septicemia a 
B. pyocyaneus. En los cuatro casos restantes, la enfermedad continuéd progresando hasta la formacién 
de una cicatriz extensa detras de los cristalinos. El uso de ACTH en este estudio resulté inefectivo 
como agente terapeutico en la fibroplasia retrolental. 
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BUTANOL-EXTRACTABLE IODINE: IN THE 
SERUM OF INFANTS 


By EVELYN B. MAN, PH.D., DONALD E. PICKERING, M.D., 
JAMES WALKER, M.D., AND ROBERT E. Cooke, M.D. 
New Haven, Conn. 


EASUREMENTS of serum-precipitable iodine (SPI) and of butanol-extractable 
M iodine (BEI) have proved to be valuable aids in the estimation of thyroid 
activity in adults.»* There is every reason to believe that they would be equally useful in 
infants and young children, and that they would permit diagnosis of cretinism to be made 
at an earlier age than is possible by other methods. The development of analytic procedures 
that require only 1 cc. of serum’ * has made the method applicable to infants. An effort, 
therefore, has been made to ascertain the changes in concentration of the serum iodine in 
the early part of infancy in order to establish normal standards for this period of life. 


METHODS 


Blood was taken from the mother during labor and from the umbilical cord immediately after 
delivery in a series of normal births. In addition a number of sera from infants and children vary- 
ing in age from 2 days to 16 yr. have been analyzed. None of these subjects was suffering from 
any known disorder, or had received any iodine-containing compounds.* With few exceptions they 
were normal in other respects as well. 

SPI, BEI, serum cholesterol and serum fatty acids were measured by methods usually employed 
in this laboratory.” * * 


RESULTS 


Serum BEI appears to represent the iodine of ‘“‘thyroxine-like’” compounds*® * which 
have the properties of the thyroid hormone. SPI, on the other hand, may include di-iodotyro- 
sine® or similar compounds which do not possess these properties. In some patients receiv- 
ing Lugol’s solution, SPI is considerably in excess of BEI which is better correlated with 
other criteria of thyroid activity.? For this reason measurement of BEI has been substituted 
for that of SPI for clinical purposes in this laboratory. Since this change was instituted 
during the course of the present investigation, data obtained by both methods are included. 

In table 1 are nine comparisons of SPI and BEI of eight infants varying in age from 
birth to 125 days. Neither the infants nor their mothers had received iodine in any form 
beyond the small amounts in their diets. As in adults who are not taking iodine as a 
medication, differences between the values by the two methods did not exceed the limits 
of analytic error. SPI is more frequently above than below BEI, but to establish the sig- 
nificance of this difference would require a far larger series of comparative analyses. In 
a similar series of sera from 84 adults the average difference, SPI—BEI, was 0.5 gamma 
%. In this series it is 0.4 gamma %. For present purposes results by the two methods may 
be used interchangeably. 
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TABLE 1 
CoMPARISON OF SPI AND BEI In SERUM FROM BaBIEs’ OR Corp BLOop 
SPI BEI SPI-BEI 
No. Age Days 
Gamma % 
C51702 2 13.0* 11.3 1.7 
C51631 2 6.4* 7.0 —0.6 
C51882 Cord 7.4 8.4 —1.0 
42 7.9 7.1 0.4 
C51899 53 6.2 $.4 t.4 
C50015 30 5.9 5.9 0 
C48922 56t 8.0 8.0 0 
C47730 125 4.7} 4.1} 0.6 
C51891 Cord 7.8 6.2 1.6 
Average 0.4 
* Single determination. 
+ Born 46 days prematurely. 
¢ Extremely malnourished. 
TABLE 2 


BEI anp Lipips oF SERUM OF MOTHERS’, CorD AND INFANTS’ BLOoD 























Poa BEI* Fatty Acids Cholesterol 
No. Po he gamma % mEq. mg./100 cc. 
(days) Mother Cord Baby Mother Cord Mother Cord 
B74600 9.8¢ | 10.0+ 
B74484 7.87 7.3t 
C15897 5 6.8 9.8 
C43364 4 8.3 7A 9.0 18.2 4.2 227 43 
C51882 5 8.4 9.0 
41 a4 
C52195 6.1 6.8 22.3 YS 283 79 
C52469 5 1.4 4.4 9.9 
C53159 4 aca 6.9 y 19.3 7.6 263 90t 
C56027 4 6.4 6.8 9.4 18.7 4.3 221 73 
47 5.0 10.4§ 135§ 
C56029 4 72 6.5 7.5 21.2 5.3 207 62 
48 5.5 16.7§ 119§ 
C56332 + 5.8 5.4 9.8 16.7 4.8 180 52 
. 5.3 
C51899 5 4.3 9.7 
53 5.1 























* Mother’s blood was taken at beginning of labor. Baby’s blood was not taken until 4 or more days 


after birth. 
+ SPI. 


t Single determination. 
§ Serum of infant. 
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In table 2 are presented comparisons of either SPI or BEI and of cholesterol and fatty 
acids of the serum in maternal and cord blood, and in the blood of infants 4 to 55 days 
after birth, the interval being indicated in the first column. In only one of nine observa- 
tions C52469 did the iodines of maternal and cord blood differ by more than 1.6 gamma 
%. If this case is excepted, moreover, the sign of the differences was not consistent. It 
would be impossible, therefore, to say that the iodines of maternal and cord blood ‘were 
not identical. The iodines of maternal blood were higher than those of nonpregnant 


B.E.1I. B Percent 

















fo) 5 10 20 30 40 50 60 
Age in Days 
CHART 1. BEI OF INFANTS 


Broken lines at 3.3 and 7.3 gamma % indicate normal range for adults. Value of 8.0 gamma % at 
56 days was on infant born 46 days prematurely and is represented by square. 


women, which is characteristic of normal pregnancy.’~* On the other hand, 2 to 6 days after 
birth the BEI of the infant is distinctly different, having risen in the interval by amounts 
varying from 0.6 to 5.5 gamma %. At this age, of 13 values 12 were greater than 7 
gamma % and 9 above 9 gamma % (table 2 and chart 1); a range that would be 
indicative of hyperthyroidism in adults, 

Whereas at birth the hormonal iodine of the serum of mother and infant appear to be 
the same, the concentrations of cholesterol and fatty acids in cord blood are extremely 
low, while the maternal lipids are somewhat elevated (table 2) as may be expected at the 


_ end of pregnancy.?° 


Somewhere between 4 or 5 days and 8 weeks after birth serum iodine falls to concen- 
trations between 5.0 and 8.0 gamma %. This is evident from the 13 values in chart 1. 
The value of 8.0 gamma % was from a premature infant, the value of 4.5 from the infant 
who had the low BEI of 4.8 gamma % when 6 days old (see chart 1). 

In chart 2 are values for SPI of 18 children and of BEI of 10 children from 4 months 
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18) 2 a 6 8 10 12 14 16 


Age in Years 
CHART 2. BEI or SPI OF CHILDREN 


Broken lines at 3.3 and 7.3 gamma % indicate normal range for BEI of adults. 
Normal range for SPI for adults is 0.5 gamma % higher. 


to 16 years of age. The minimum value of the 14 children under 7 years of age was 4.6 
gamma % for BEI. The maximum for all 28 children was 8.0 gamma %. 


DISCUSSION 


The agreement between the SPI and the BEI of maternal and cord bloods, in contrast 
to the difference between the lipids from the same sources, suggests that there is an equili- 
brium with respect to hormonal iodine across the. placenta. This is difficult to conceive 
since the fraction of iodine in question is combined with proteins and both the concen- 
trations and patterns of proteins in maternal and fetal blood serum are different. It is 
possible that the iodine is combined with only one fraction and that this is the same in 
the mother and fetus. In this connection the data of Longsworth et al.1! indicate that 
maternal and fetal plasma albumin are nearly the same. It is in fractions IV and V that 
Cohn and his collaborators have found both iodoproteins and serum albumins.1* 

It will require more measurements of BEI or SPI of children to establish normal values 
for all ages. In an earlier report’ values from children with equivocal evidences of dis- 
ordered thyroid function fell within the normal range for adults. Children with such 
equivocal symptoms were not included in the present report. The observation that none 
of the children under 7 years old had BEIs below 4.6 gamma % suggests that up to this 
age children have more hormonal iodine in the blood than adults do. The low limit for 
BEI of adults is 3.3, the average 4.9 gamma %. In this series only two values lay below 
5.3 gamma %. No definite conclusions can be drawn, however, from so few observations 
as 14. The study of Danowski et al.1* indicates that SPIs of children less than one year of 
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age are greater than those of adults. In outspoken cretinism, on the other hand, SPI ap- 
pears to be quite as low in infants as in adults with myxedema. It is possible, however, 
that lesser degrees of hypothyroidism may be associated with iodine values in the lower 
part of the normal adult range and that in the treatment of cretinism an effort should be 
made to raise SPI or BEI above 5.0 gamma %. Collection of a large enough body of data 
to establish reliable normal standards throughout infancy and childhood is imperative. 


CONCLUSIONS 


The difference between SPI and BEI in blood from the umbilical cord or from infants 
is no greater than the difference noted in the blood of adults. The average differences, 
SPI-BEI, in both are 0.4 to 0.5 gamma %. 

SPI and BEI of cord blood do not differ significantly from those of the mother’s blood 
taken during delivery and, therefore, cannot be used to measure the BEI of the infant dur- 
ing the first weeks of life. In contrast the concentrations of fatty acid and cholesterol of 
the serum from cord blood was only about one-third as great as that of maternal blood. 

In the first days of life SPI and BEI rise sharply. In 12 of 13 infants 2 to 6 days old 
the BEIs were between 7.0 and 11.7 gamma %, values indicative of hyperthyroidism in 
adults. 

Data on children from birth to 16 years of age suggest that the normal range may re- 
main higher than that of adults for as long as seven years. 
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SPANISH ABSTRACT 
Iodo (Butanol Extractable) en el Suero de Nifios 


Las determinaciones del iodo-precipitable del suero (SPI) y del iodo-butanol extractable (BEI) 
representan una ayuda de gran valor en la estimacién de la actividad tiroidea de los adultos. El 
desarrollo de un método analitico que solo requiere dos muestras de un centimetro cibico de suero 
para una determinacién por duplicado ha hecho posible la aplicaci6n de este metodo a nifios (Man, 
Evelyn B., Kydd, D. M., and Peters, J. P., Butanol extractable iodine of serum, J. Clin. Investigation 
30: 531, 1951). 

Determinaciones del SPI y BEI en la sangre del cordén umbilical son comparables a las obtenidas 
en la sangre de la madre durante el parto, y por lo tanto no pueden usarse como medida del BEI 
del nifio durante las primeras semanas de la vida. En los primeros dias de nacido los niveles de 
SPI y BEI del suero aumentan rapidamente. En 12 de 13 nifios entre dos y seis dias de nacido los 
niveles del BEI variaron entre 7.0 y 11.7 gamma%. Estos niveles disminuyen a 5.0 y 8.0 gamma% 
entre el cuarto dia y la octava semana de nacido. 

Data acumulada en nifios entre el nacimiento y los 16 afios de edad sugiere que los limites 
normales del BEI del suero pueden mantenerse mas elevados que aquellos de los adultos por io 
menos hasta los siete afios de edad. 


Yale University School of Medicine 








BLOOD SUGAR AND CITRIC ACID LEVELS 
IN NEWBORN INFANTS 


By Isaac F, GItTLEMAN, M.D., AND JOSEPH B. Pincus, M.D. 
Brooklyn 


N INSTANCE of tetany in a newborn infant associated with a high citric acid in 
the serum was reported by one of the authors.1 This infant had a serum calcium 
concentration of 8.0 mg./100 cc. and a citric acid level of 9.7 mg./100 cc. It was cal- 
culated by the authors that a rise of citric acid of this magnitude, if it were to occur in a 
protein-free fluid, would cause a drop in calcium ions of 39%. Since “‘free’” or unbound 
calcium is about 5 to 6 mg./100 cc.” and, if we were to consider this calcium to be totally 
ionized, a reduction of 39% of the calcium ions would be equivalent to a decrease of at 
least 2 mg./100 cc. of the physiologically “active” calcium. According to McLean and 
Hastings® such a reduction could account for neuromuscular hyperirritability. 

The authors therefore set out to investigate the normal variations of citric acid levels 
in newborn infants during the first week of life. Glucose levels were determined simul- 
taneously because Natelson et al.* had demonstrated that there is a relationship between 
sugar and citric acid levels in the blood of normal individuals. 


METHOD 


Newborn infants, varying in age from 2 hr. to 8 days, were chosen for study. All received a 
diet of evaporated milk (1 part milk, 2 parts water with 5% dextri-maltose) after the 1st 24 hr. 

Blood was obtained from the femoral vein and immediately transferred into a dry, sterile 
chemically clean test tube filled one-third with mineral oil. The sample of blood was delivered to 
the laboratory and the serum separated from the clot without delay. 

Glucose determinations were done by a micro-modification of Folin and Wu’ and the citric acid 
by the method of Natelson and co-workers.** Glucose was determined in 151 infants and citric 
acid in 161 infants. 


ANALYSIS OF RESULTS 


It was found that the mean sugar level drops from 54.9 mg./100 cc. to 50.4 mg./100 
cc. during the second day of life and then rises to 66 mg./100 cc. at the end of the first 
week (table 1). 

The mean citric acid level is highest during the first day of life. It falls from 2.88 mg./ 
100 cc. to 2.42 mg./100 cc. on the second day of life. It rises again to 2.63 mg./100 cc. 
during the third day of life and falls to 2.5 mg./100 cc. the end of the first week (table 
1). However, the individual variations in the glucose and citric acid levels are so marked 
in each age group that statistical evaluation is impossible (charts 1 and 2). 


DISCUSSION 


There is no mention in the literature of normal citric acid values in newborn infants 


‘during the first week of life. Natelson et al.‘ found the citric acid levels to be 2.5 mg./ 


100 cc. in normal children and adults and the highest levels during fasting or in the very 
young infants. 
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In the present studies (chart 1), a wide range of citric acid levels in each age group 
was found. The citric acid concentration varies from 0.5 mg./100 cc. to 5.5 mg./100 cc. ; 
there is, however, a tendency for the citric acid concentration to fall to 2.5 mg./100 cc. 
at the end of the first week of life. 

These studies (chart 2) of blood sugar levels in the newborn infant corroborate the 
observations made by Norval and Berkson.* They made an exhaustive statistical study of 
blood sugar values in infants during the first week of life (1 to 6 days). They came to 
the conclusion that while stabilization of the blood sugar levels does not occur at the end 
of this period, there is a tendency of the blood sugar to tise by 2.8 mg./100 cc. each day. 


TABLE 1 


STATISTICAL ANALYSIS OF SUGAR AND Citric Acip LEVELS IN NEWBORN INFANTS 











Sugar Citric Acid 





























No. of No. of : 
Age Infants Standard Infants Standard 
Mean Deviation | | Mean Deviation 
2-24 Hr. 66 | 54.9*+2.2¢ | 17.9$4+1.49§ 63 2.88+0.087 | 0.694+0.0589 
24-36 Hr. 25 50.4 +3.79 | 18.6 +2.55 25 2.42+0.192 | 0.976+0.1292 
2 Days 44 60.3 +3.63 | 24.4 +2.45 | 44 | 2.63+0.099 | 0.665+0.0666 
3-8 Day 16 66.0 +3.55 | 14.6 +2.40 | 29 | 2.50+0.146 | 0.804+0.0986 











Definition of Statistical Terms in Table 1, Charts 1 and 2 


* Mean: Center of distribution of series of observations. 


1 
=—S(x) 
n 
} Standard Error of Mean: Sampling distribution of mean. 


S.E.= 


o 
n 


t Standard Deviation: Distance of any observation from mean. 


a s(x—x)? 
n 


§ Standard Error of Standard Deviation: Sampling distribution of standard deviation. 


oC 
(S.E.)e= —=— 
Von 
Definition of Symbols 
& =mean 
n=no. of observations 
S=summation of all observations 
x=individual observation 
S.E.=standard error of mean 
S.E.o =standard error of standard deviation 
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CHART i. Citric AcID LEVELS IN NEWBORN INFANTS 
For definition of statistical terms, see table 1. 
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It was also found that the lowest sugar levels occur in the youngest infants and there is 
a tendency for the mean sugar level to rise as the infants grow older. 

The tendency for the citric acid concentrations to stabilize at lower levels towards the 
end of the week and the glucose levels to rise at the same time (table 1) would seem to 
corroborate the suggestion made by Natelson et al.* that an intimate relationship exists 
between sugar and citric acid metabolism. However, in individual cases, it was found 
that the high citric acid levels do not go hand in hand with low sugar levels or vice versa. 
The determinations were carried out on individual specimens while the report of Natelson 


‘was based on a dynamic process observed over a period of several hours in each individual 


study. 

Shelling and Maslow,® Shear and Kramer’? and McClean and Hastings"? have studied 
the effect of citrate on calcium ionization. They found that calcium and citrate form a 
loosely bound, poorly ionized complex which reduces the calcium ion concentration to 
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CHART 2. SUGAR LEVELS IN NEWBORN INFANTS 
For definition of statistical terms, see table 1. 
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levels sufficient to produce convulsions, This effect can best be demonstrated by the equa- 
tions given by Hastings et al.1? as follows: 

Ca,Cit,—>Ca*+ + 2 CaCit- (1) 

CaCit=Ca* + Cit® (2) 

Thus, in equation 2, the more citrate present, the more CaCit- complex is formed and 
the less calcium is present in the form of calcium ion (Ca**+). Such instances have been 
reported by Dodd and co-workers,’* Natelson et al.1 and Ames and Rapoport." 

It was possible to determine simultaneously the calcium and citric acid levels in five 
newborn infants who exhibited neuromuscular irritability and in three of these infants 
the glucose was also measured. 

Table 2 illustrates these findings. 
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TABLE 2 
Case No. Camg./100cc. © — Citrate mg./100 cc. Sugar mg./100 cc. 
1 2.4 2.08 _ 
2 7.8 1.44 — 
3 9.7 3.33 64 
4 9.0 2.4 35 
5 8.0 x i | 85 








In no instance in the series given above did the citric acid concentration rise to a level 
which could seriously interfere with the ionization of calcium, 

This series is of course too small to discuss the frequency or the importance of higher 
levels of citrate as an etiologic agent in the pathogenesis of tetany in the newborn. 


CONCLUSIONS 


Citric acid levels were determined in 161 newborn infants varying in age from 2 hours 
to 8 days. The highest levels were found in the youngest individuals. The citric acid 
values varied between 0.5 and 5.5 mg./100 cc. 

Glucose levels were also determined in 151 of the same infants and the authors found a 
tendency for the sugar levels to rise as the infants advanced in age. 

A relationship between citric acid and glucose metabolism is again suggested by this 
study. 

In the instances of neuromuscular hyperirritability which was studied, the citric acid 
levels cannot account for the convulsive state. 
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SPANISH ABSTRACT 
Niveles Sanguineos de Glucosa y Acido Citrico en Recién Nacidos 


Los niveles sanguineos de acido citrico fueron determinados en 161 nifios recién nacidos, cuyas 


edades variaron entre dos horas y ocho dias de nacido. Todos los nifios recibian una dieta .de leche 
evaporada con 5% de dextri-maltosa. Los niveles sanguineos de acido citrico oscilaron entre 0.5 y 
5.5 mg/100 cc. 


La glucosa sanguinea fué tambien determinada en 151 de estos mismos nifios, observandose la 


tendencia del nivel de glucosa a aumentar en relacién directa con el avance de edad de los nifios. 


Los autores opinan que este estudio sugiere cierta relacién entre el metabolismo de la glucosa y 


el acido citrico. 
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FAMILIAL PAROXYSMAL CHOREOATHETOSIS OF 
MOUNT AND REBACK 


Study of a Second Family in Which This Condition Is 
Found in Association with Epilepsy 


By CHARLES V. PryLes, M.D., SAMUEL LivINGSTON, M.D., AND FRANK R. Forp, M.D. 
Baltimore 


OUNT and Reback in 1940 published a study of a hitherto undescribed clinical 

syndrome characterized by paroxysmal attacks of choreoathetosis and a rich familial 
background. The patient described by these authors was a 25 year old white man who 
was subject to attacks in which he displayed violent choreoathetoid movements of the 
face and extremities. A number of attacks were observed. The movements were said to 
resemble those of Huntington’s chorea. There was no loss of consciousness. The duration 
of the seizures varied between a few minutes and four hours. They could be induced by 
alcohol. None occurred during sleep. Neurologic examination was quite negative. 
Numerous laboratory studies, including examination of the spinal fluid, roentgenograms 
of the skull and pneumoencephalogram revealed nothing of importance. An electro- 
encephalogram showed waves with a frequency of 3 to 6 per second after hyperventilation. 
The slit lamp revealed an atypical pericorneal zone of pigmentation. A total of 28 other 
members of the family were stated to have had the same type of attacks and the condition 
was traced back through five generations. Both males and females were affected and 
both transmitted the disease. No convulsions were recorded in this family but it is said 
that tongue biting occurred in two cases. The onset was always in infancy. It was stated 
that there was no tendency to deterioration in affected individuals and life was not 
shortened. 

The present investigators in 1948 had the opportunity to study one child who displayed 
the characteristic features of this syndrome, along with a sibling who had a similar dis- 
order. 

It is the purpose of this report to present the clinical findings in these cases and to 
emphasize a possible close relationship to epilepsy. 


CASE REPORTS 

Case 1: Boy of 8 yr. developed paroxysmal attacks of choreoathetosis without loss of conscious- 
ness. He also had staring spells. Brother had focal attacks. His mother had fainting attacks as a 
child. A maternal aunt had seizures similar to those of the patient, and another maternal aunt, 
major seizures. 

T. P., a 10 yr. old white boy was first seen with a chief complaint of “the wiggles,’ of 2 yr.’ 
duration. Periods of hyperactivity were noted initially, followed by “twitching and squirming move- 
ments” involving all the limbs; his body was “like rubber.’’ These episodes were paroxysmal in 


- onset with the patient able to control the seizures at times and at other times not. During a seizure 


the patient was able to respond to verbal stimuli, but it was noted that his eyes had a “peculiar 
glassy stare.’’ Initially, these attacks occurred every 1 to 2 wk., but gradually became more frequent 
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until at the time of his first visit they were occurring one or more times daily. Usual duration of 
each seizure was 2 to 3 min. During attacks there was palpitation and dyspnea. Just before an attack 
began the patient might say, “I’m getting the wiggles.’’ The attacks never occurred during sleep. 

At times, the patient was said to “act absent-minded,’ with staring and apparent momentary 
loss of consciousness. These episodes lasted only a few seconds, and following them the patient’ 
continued with activity as before. 

Family history revealed a sibling and a maternal aunt with Jacksonian epilepsy, and another 
maternal aunt with repeated attacks of chorea. The patient's mother, maternal grandmother and 
maternal great-grandmother were said to have had diabetes. The mother had fainting spells as a girl, 
especially when excited. 

The past history of the patient included a normal birth at term with a birth weight of 4.8 kg. 
The mother’s health during the pregnancy was good. The neonatal period was marked by frequent 
vomiting attributed to repeated tonsillitis, with frequent sore throats and markedly swollen cervical 
glands. Tonsillectomy and adenoidectomy were done at 1 yr. of age. Growth and development were 
normal. Two episodes of unexplained fever lasting 2 to 3 days occurred 5 and 1 mo. before he was 
first seen; with the former bout of fever he complained of pain in his legs. For the past 2 yr. he 
became fatigued easily, and could not play games at school. 

Physical Examination: The temperature was 37° C., pulse rate 80/min., respiratory rate +22/min. 
and blood pressure 100/65 mm.Hg in the right arm. His weight was 24.5 kg. and his height 119 cm. 
The patient was a well developed and well nourished white boy, alert, and in no distress. The 
cranium was normal in‘ size and shape. The Macewen sign was not elicited and auscultation of the 
skull was negative. Neurologic examination was nonrevealing; gait and station were normal. The 
heart was not enlarged; there was a soft, blowing systolic murmur heard over the apex and not trans- 
mitted. 

Laboratory Tests: Blood count, erythrocyte sedimentation rate and urinalysis were within normal 
limits. 

The serologic tests for syphilis were negative. RG of the skull was normal. A pneumoencephalo- 
gram was not done. An EEG revealed an abnormal pattern with a generalized slowing of frequency and 
a normal sensitivity to hyperventilation. 

A psychiatric consultant stated that patient's attacks apparently were not accountable nor pre- 
cipitated by emotional factors. A Stanford-Binet test showed his mental age to be 8.2 at a chrono- 
logic age of 8.11, and his I. Q. 94. 

Ophthalmologic examination revealed the visual fields and optic fundi to be normal. Slit lamp 
examination failed to reveal any unusual pericorneal zone of pigmentation. There was an extremely 
low grade alternating internal strabismus. Visual acuity was moderately reduced in the right eye. 

Course: The patient was observed in a typical attack during a clinic visit. The seizure’ was pre- 
ceded by an indefinite aura consisting of a ‘funny feeling all over” with a sense of “‘light-headed- 
ness.” This was characteristic of all his seizures. The attack began with irregular swinging move- 
ments of the trunk and extremities associated with alternate flexion and extension of wrists and 
fingers of both hands. No side differences were noted. The movements were similar to those seen in 
chorea. The patient was able to stand at first, but later, wild flinging movements of the extremities 
made this difficult. When walking was attempted, swaying, prancing movements occurred in the 
lower limbs throwing him off balance and to the floor. In the lower extremities there was a tendency 
to equinovarus posturing of the feet as patient would gradually fall to the ground. While he was 
lying down or sitting, his legs would move violently, alternately flexing, extending, and rotating in- 
ternally, with supination of the feet and dorsiflexion of the big toes. 

The face never appeared to be involved. While the patient was able to laugh, speech was diffi- 
cult and slurred, and then later impossible. The eyes appeared “glassy” and the father volunteered 
that “his mind is probably not functioning at the moment.”” Some impairment of consciousness was 
thought to be present, although consciousness was never lost. 

During the seizure, breathing was more rapid and somewhat labored. The heart rate was in- 
creased and the heart beats were more forceful. 

During his second visit to the hospital the patient was given dilantin®, 32 mg. twice daily 
and benzedrine sulfate 2.5 mg. twice daily. Some improvement was noted 3 wk. later with a fall in 
the number of seizures from 8 to 9 a day to 3 to 6 a day. The dosage of benzedrine sulfate was 
increased to 5 mg. twice daily; dilantin® was continued unchanged. Improvement continued and 
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when he was seen 1 mo. later he was having only 1 seizure a week. However, he was complaining 
of insomnia and phenobarbital 32 mg. at bedtime was added, with improvement. The choreoathetoid 
paroxysms ceased 2 mo. after he was first seen ‘but patient complained of occasional “light spells” 
characterized by slight “twitchings” of limbs and “‘slight staring,” with loss of consciousness; those 
episodes were short-lived, lasting a matter of seconds. The patient appeared completely controlled 
16 mo. later but 1 yr. after that episodes of choreoathetosis recurred following a progressive decrease 
in dilantin®, preparatory to discontinuing it. Following reinstitution of full previous dosage, no 
further spells occurred. At present, the patient is taking dilantin® 96 mg. twice daily and benzedrine 
sulfate 5 mg. twice daily. 

Case 2: Boy of 13 yr., brother of patient described in Case 1, developed seizures beginning in 
left foot and spreading up body to left arm and left face. No loss of consciousness. 

A. P., a 13 yr. old white boy was first seen with a chief complaint of seizures. The patient was 
apparently in good health until 6 mo. prior to this visit at which time an uncontrollable impulse to 
flex the left arm and “bend it inward” was noted. 

These episodes continued on the average of 5 to 6 times weekly and were rather short-lived, 
lasting 30 to 45 sec. An aura was usually present consisting of a “drawing feeling” in his left foot 
followed by a sensation of movement, proceeding up the left side of the body to the left forearm, 
arm and left side of face. He was said to make movements as if he were waving at people. There was 
no loss of consciousness; if spoken to, he could hear, but could not answer. Following a seizure he 
usually complained of headache. The attacks never occurred during sleep. 

Family history is given above in the history of T. P. 

Past history of the patient included a normal birth at term, with a birth weight of 3.3 kg. The 
mother’s health during the pregnancy was good. The neonatal period was uneventful. Growth and 
development were normal. At 6 mo. of age there was momentary loss of consciousness following 
collision with a fellow ball player. 

Physical Examination: The temperature was 37°C., pulse rate 86/min., respiratory rate 20/min., 
blood pressure 110/65 mm.Hg in the right arm. His weight was 48.5 kg. and his height 162 cm. 
The patient was a well developed and well nourished white boy who appeared alert and cooperative. 
He was ambidextrous. The cranium was normal in size and shape. The Macewen sign was not 
elicited, and auscultation of the skull was negative. 

Laboratory Tests: A biood count and urinalysis gave normal values. The serologic tests for 
syphilis were negative. RG of the skull and the chest were normal. A pneumoencephalogram was not 
done. An EEG revealed a somewhat abnormally slow wave frequency for age with mild hypersensi- 
tivity to overventilation. 

Although psychometric testing was not done, the patient had a superb record in elementary school 
and had won a scholarship to high school. His attacks appeared not accountable nor precipitated 
by emotional factors. 

Ophthalmologic examination revealed the visual fields, visual acuity and optic fundi to be normal. 
Slit lamp examination did not reveal any unusual pericorneal zone of pigmentation. 

Course: The patient was given phenobarbital 32 mg. 4 times daily with complete control of 
seizures. 


DISCUSSION 


The clinical picture in the first of these two cases seems to be identical in all respects 
with that described by Mount and Reback.’ There were seizures of choreoathetoid move- 
ments without abolition of consciousness but preceded by an aura. This boy (T. P.) was 
also subject to staring spells which were regarded as petit mal. 

The patient's brother (A. P., Case 2), developed seizures which began with a feeling 
of movement in the left foot; this feeling extended up the left side to the arm and then 
the face. Movements then developed in the left arm which seemed to be clonic and there- 
fore entirely different from those of his brother. There was no loss of consciousness. 

Both patients had abnormal EEGs. However, in neither of these cases was the unusual 
zone of pericorneal pigmentation described by Mount and Reback found. 

The fact that the patients were brothers supports the evidence that the condition may 
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be familial. The mother of these children was subject to “fainting spells” as a child and 
it is possible these may have been due to petit mal. Two maternal aunts had seizures. One 
of these, a young woman, had attacks similar to those of T. P. (Case 1). The other was 
said to have grand mal. 

Apparently the disease may affect females as well as males and may be transmitted by 
either sex. The association with epilepsy found in this family was not evident in that 
studied by Mount and Reback. There is no evidence to indicate that patients subject to 
these attacks may show any progressive deterioration of their mental condition nor any 
signs of damage to the nervous system. The expectation of life is not shortened if one 
may judge from the family history compiled by Mount and Reback. It appears that this 
is a static disorder rather than a progressive degeneration of the nervous system. 

Because of the probable relationship to epilepsy the logical treatment in patients with 
this disease would seem to be with anticonvulsant drugs. With one of the patients pheno- 
barbital alone was effective. In the other the seizures were controlled by dilantin® and 
benzedrine sulfate. This is in contrast to the experience of Mount and Reback who found 
these drugs to be ineffective. Scopolamine hydrobromide was the only drug which seemed 
to benefit their patient. 

SUMMARY 


A case is described of familial paroxysmal choreoathetosis identical to that described 
by Mount and Reback. This patient also had attacks of petit mal. There was a history of 
epilepsy in other members of the family and a maternal aunt had seizures similar to those 
of the case described herein. It appears that this disease may be related to epilepsy. 
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SPANISH ABSTRACT 


Coreatetosis Paroxistica Familiar de Mount-Reback; Estudio de una Familia en la 
Cual ésta Condicién se Encontré Asociada con Epilepsia 


En 1940 Mount y Reback publicaron el estudio de un paciente, de 23 afios de edad, él cual 
padecia de ataques paroxisticos coreatetosicos con movimientos violentos de la cara y extremidades, 
y sin perdida del conocimiento. La duracién de los ataques varié entre unos minutos y cuatro horas. 
Los ataques fueron inducidos por alcohol. Ninguno ocurrié durante el suefio. El examen neuroldgico, 
asi como numerosos estudios de laboratorio fueron negativos. La historia familiar relevé la existencia 
de la enfermedad en ambos sexos de la familia y que ambos trasmitian la enfermedad. 

En el afio 1948 los autores estudiaron un nifio de diez afios de edad, él cual padecia de ataques 
repetidos similares a los descritos en el reporte original de esta afeccién. El paciente ademas padecia 
de pettit mal. Los signos y sintomas de este caso fueron idénticos a los encontrados en el caso de 
Mount y Reback. 


The Johns Hopkins Hospital 








CONGENITAL AND INFANTILE APHASIA 
Review of Literature and Report of Case 


By D. W. Van Getper, M.D., L. KENNEDY, PH.D., AND J. LAGUAITE, M.A. 
Baton Rouge, La. 


CONGENITAL defect of the central nervous system may lead to three types of 

faulty speech development: receptive in nature—sensory aphasia ; expressive—motor 
aphasia; or mixed—sensory-motor aphasia. Although central lesions in infantile and 
adult aphasias may conceivably be similar, resulting speech disturbances in children in 
whom speech is not yet fully developed are not comparable to those in adults; i.e., loss 
of or deficient motor speech and other linguistic skills, such as reading, writing, and com- 
prehension of the spoken word. ‘ 

The term aphasia was noted in the literature as early as 1867! and the problem fully 
recognized in 1926 after Head’s publication.? Leibmann® delineated the three types of 
aphasia mentioned above very clearly in 1930. However, there is still a great deal of con- 
fusion regarding relative frequencies among children who present retardation or non- 
development of speech. This confusion immediately suggests that speech pathologists, 
clinical psychologists and physicians should be acutely aware of the condition in order 
that such children may not be misdiagnosed as cases of deafness, emotional disorder (in- 
cluding voluntary mutism) or mental retardation. This paper will present a case of 
primarily selective retardation of speech in contrast to general mental retardation. Cog- 
nizant of the difference between aphasia in the infant and the acquired aphasia in adults, 
the term congenital aphasia will be utilized since this word has more meaning to pedia- 


‘tricians. Such terms as word deafness, congenital auditory imperception, central deafness 


and verbal-auditory agnosia will be avoided for semantic reasons. 


ETIOLOGIC CONSIDERATIONS 


Since this condition dates from infancy, most causative factors are operative during the 
prenatal or neonatal period. It may be assumed that the cerebral defect. consists in incom- 
plete development of or damage to association tracts concerned with interpretation of 
sound, particularly of language and/or the production of meaningful speech. The actual 
localization of the lesion has not been conclusively demonstrated in young children. 
Goldstein‘ states that the anatomic components involved in motor aphasia are primarily 
in the region of the operculum frontale and operculum Rolandi; furthermore that lesions 
in Heschl’s region are responsible for simple acoustic perception but that lesions more 
widely spread into Wernicke’s area are responsible for the perception of the more com- 
plex phenomena of language (sensory aphasia). Nielsen® states that some adults with 
sensory aphasia have only a unilateral lesion on the major side. Obviously, the cerebral 
defect may extend further with other associated widespread neurologic manifestations. 
The cerebral lesion may be an inherited selective defect in development of this area of 
the brain. Allen® states there is a familial trend in one-third of all cases of sensory aphasia. 
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Rogerson’ reported two cases of sensory aphasia in one family. Worster-Drought® states 
that most sensory aphasics are males (5 to 1). Presumably any trauma to the brain may 
result in infantile aphasia. Perhaps an important traumatic factor is cerebral anoxia, but 
cerebral hemorrhages conceivably could be causative. Possibly isoimmunization to various 
blood types. might be a prenatal etiologic factor and central nervous system infections 
might be a postnatal causative factor. 


CLINICAL ASPECTS 


The most frequent reason for which the parents of aphasic children consult the physi- 
cian is the child’s failure to develop, or respond to, speech, or even to other sounds. In 
the primarily receptive type of aphasia with failure to interpret sounds, parents fre- 
quently realize that the children’s hearing is not greatly impaired and careful audiometric 
tests bear this out. Karlin® recently reported a case in which conventional audiometric tests 
indicated a profound hearing loss whereas an audiometric examination utilizing psycho- 
galvanic skin resistance as the audiometric pick-up technic indicated much less hearing 
loss. Any fragmentary speech which may develop is usually defective and sounds like 
gibberish except to persons accustomed to it. These children may interpret visual signs 
readily and usually appear intelligent despite their inability to comprehend spoken words. 

Children who present the motor or expressive form of aphasia do not speak at all or 
make only primitive sounds. Usually they cannot repeat any words although they demon- 
strate some understanding of speech and do not exhibit the obvious auditory inattention 
characteristic of children with sensory aphasia. There may be incoordination not only of 
speech organs but of other muscular systems as well. Children with milder forms of 
motor aphasia may develop speech without any specific therapy, although there may be 
a residual linguistic disability. Some aphasic children suffer from a mixed form with 
defects not only in acoustic interpretation but also in the motor sphere. Obviously, the 
therapist confronted with a child suffering from a severe degree of sensory-motor aphasia 
has the problem of directing therapy not only toward language comprehension but also 
toward speech production. 

Aphasic children may have any degree of intellectual potential; but their mental status 
cannot be evaluated fairly by means of ordinary verbal psychometric tests. In an inade- 
quate environment with no specialized educational facilities these children may become, as 
Worster-Drought states,® “imbeciles from deprivation.” They fail because of inadequate 
training and not because of defective intellectual potential. Some of these children exhibit 
compulsive abnormal behavior, which may be in part the result of emotional trauma from 
constant exposure to situations in which the child attempts to perform beyond his 
capacities.1° : 

Because of the apparent confusion which exists as to infantile aphasia, the writers 
undertook to inquire into the syndrome. Questionnaires (see chart 1) concerned with in- 
fantile aphasia were mailed to 45* speech pathologists located in various speech clinics 
throughout the United States. Admittedly an inquiry of this type precludes the possibility 
that all the cases reported may not be comparable. Nevertheless we felt that the reactions 
of specialists in the field to such a questionnaire might be of interest. 

A response was obtained from 17 of this group. Six replied that they were not in 


* Thirty-nine were fellows of the American Speech and Hearing Association and the remaining 
6 were professionals of the same Association. 
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situations where they might observe such cases. Five replied that they had encountered 
some cases but that case reports were not available for summary. One speech therapist 
reported that an occasion to resort to that diagnosis in children had never arisen in his 
experience. From five speech therapists who returned their questionnaires, together with 
case reports, a total of 34 cases were collected (up until 1940 only 50 cases were re- 
ported).* Among these 34 patients, the age at time of diagnosis varied from 34 months 
to 28 years with a mean age of 71/ years. Sex distribution was fairly even—18 males and 
16 females. However, a selective factor was operative since one therapist who reported 19 
of the cases had had dormitory facilities for twice as many females as for males. Among 
possible causative factors listed were included prenatal viral infection—4 times, birth 
injury—3 times, cerebral anoxia—3 times, prematurity—twice, and encephalitis—once. 
Diagnosis made prior to diagnosis of aphasia included deafness—18 times, mental re- 
tardation—11 times, and emotional problem—3 times. Twenty-two of these children 
received intensive speech therapy. Nineteen of them made uniformly good progress; one 
made fair progress, and two made slow progress with therapy. Many were attending 
regular classes in public schools following varying periods of speech therapy. Two of 
these children, however, were having a great deal of difficulty making adequate social 
adjustments. Mental ability was judged to be average or dull normal in 19, retarded in 
2, and unknown in 13. Severe hearing loss was noted in four instances and slight hearing 
loss in three cases. A suggestive familial trend was noted in only one instance among the 
34 case reports—the father of one girl also suffered from sensory aphasia. 

Excerpts of letters received in reply to the questionnaire were of value in formulating 
the trend of thought and variance of opinion even among speech pathologists in regard 
to the problem of infantile aphasia. One director of a university speech clinic wrote: 
“. . . we seldom, if ever, use the term aphasia with reference to loss of speech in child- 
hood. We have seen a few aphasias in children in which the symptoms were obviously the 
result of cerebral trauma. I do not recall any children whose acquisition of speech has been 
delayed and in whom we felt there was a cerebral condition comparable to that in 
adults. . . . the term aphasia is so loosely used with respect to children.” A director of 
another speech and hearing clinic in another university of comparable size and the same 
locale wrote: ““We do see, from time to time, children whose delay in the acquisition of 
speech seems to stem from a type of infantile aphasia . . . I agree with you that the 
problem of aphasia dating from infancy, which perhaps we have catalogued too glibly 
under the heading ‘delayed speech’ is in need of investigation.” A third director of a 
university speech clinic stated: “At my present stage of thinking, my skepticism regarding 
the reality of such a syndrome has been considerably reduced—but this has been on the 
strength of cases reported to me by colleagues whose experience and diagnostic thorough- 
ness I respect, rather than on the basis of cases coming through our clinic.” A director 
of speech in a clinic at an eastern college wrote: “As I see it now, the mistakes of the 
past decade have been to overlook aphasia and to give too much weight to deafness and 
feeblemindness. In the past decade, moreover, too little attention was given to schizo- 
phrenia. At the present time there seems to be a tendency to throw too many cases into 
the aphasic file. I am sure that many cases go into that file that are really infantile schizo- 
phrenics.’” A speech pathologist in a hospital wrote: “I know that there are children 
who develop speech late and in school show specific disabilities with evidence of good 
general intelligence. . . . It seems reasonable to me that in the preschool period these 
children either are not diagnosed or are misdiagnosed because of the difficulty of making 
a differentiating diagnosis at this age. . . . at school age they are apt to be missed, too, 








52 D. W. VAN GELDER, L. KENNEDY AND J. LAGUAITE 


because then they can talk. From the recoveries we've seen in children from aphasia re- 
sulting from accident, it’s obvious to me that this would be expected to happen.” A 
director of a private school for speech correction stated: “I have always thought that 
there were many aphasic children in the institutions for the feebleminded and also the 
state schools for the deaf.” As a corollary, a speech pathologist in a school for cerebral- 
palsied children wrote: “I have been interested in this problem for some time because I 
am convinced that it is a factor in certain cases of non-verbal cerebral-palsied children.” 


CAsE REPORT 


History.—T. C. was the second-born male infant of very understanding parents. (The father is 
a physician and the mother a former social worker.) Family history was noncontributory, and the 
sibling normal. During the third month of pregnancy, the mother had presumably some type of viral 
disease with a morbilliform eruption, lymphadenopathy and pharyngitis. The heterophil antibody titer 
was 1:128 and the blood picture showed a leukopenia with a relative lymphocytosis although few macro- 
lymphocytes were present. The clinician at that time made a presumptive diagnosis of infectious 
mononucleosis rather than rubella but with no confirmatory laboratory proof, other than the above 
equivocal laboratory findings. The labor was induced post term and the birth process normal except 
for a dry labor. The infant’s birth weight was 2.4 kg. Very little subcutaneous fat was present and 
because the infant appeared to be weak he was cared for in a premature nursery. As the infant de- 
veloped, he was a constant feeding problem, and it was difficult to introduce any solid foods. At 
114 yr. of age, because of anorexia, poor state of nutrition and anemia, he was given several small 
transfusions. Ophthalmologic examination at 31/ yr. of age revealed a bilateral patchy chorio-retinal de- 
generation about the maculae which was apparently inactive. Roentgenograms of the skull were normal. 

Physical and motor development were delayed, with sitting at 11 mo. and walking at 18 mo. 
Between 2 and 3 yr. of age, there was still no evidence of any speech development, and the parents 
were concerned because at various times the child failed to respond to sound. The patient was seen 
in a hearing clinic, and, although no formal audiometric tests could be done, it was felt that the 
child had some hearing impairment. This, together with his motor retardation, led to the general 
impression that this boy was seriously retarded. The child was brought to the authors because of his 
delayed speech development. A psychologic examination was suggested prior to instituting any 
speech therapy. The psychologist who saw this child briefly in consultation at 214 yr. of age sug- 
gested to the parents that the boy be institutionalized as soon as feasible because he felt that the 
boy was a hopeless problem of generalized mental deficiency. Despite this discouraging report, the 
parents still felt the situation was not hopeless, and a further psychologic evalution was done. 

Mental, Hearing, and Speech Evaluation—At the age of 32 mo., the child was seen in con- 
sultation by Dr. Edgar A. Doll of the Devereux School and Drs. Helmer Myklebust and Harold 
Westlake of the Speech and Hearing Clinic, Northwestern University. The following report is a 
summary of their findings: 

Mental Evaluation”: Psychologic observation suggested at least average mental capacity with 
presumption of better-than-average potential. This impression was sustained throughout the exam- 
ination in spite of limited language comprehension and response and in spite of descriptive reports 
of mild behavior problems. He was alert, attentive, responsive and showed good discriminative 
judgment. His comprehension of the environment significance, his manipulation of objects, as well 
as his over-all behavior and reports of activities, gave further confirmation of at least average 
potential. This impression gained weight in the face of handicaps which apparently inhibited the 
full expression of his potential. 

Administration of the Vineland Social Maturity Scale with mother and father serving as mutual 
informants yielded a social age score of 2.8 yr., social quotient of 100. Detailed analysis of this 


examination showed a mild degree of retardation of self-help activities, in eating and dressing, and 


a specific retardation in language use. If these handicaps were discounted as inhibiting full expres- 
sion of his capacity, the social score would rise to about 3.5 yr., or a social quotient of about 125. 
Such, evaluative scoring served as inferential evidence to confirm the impression of underlying 
better-than-average mental capacity. It was further inferred that the retarded expression in self-help 
activities was a consequence of environmental solicitude in relation to specific handicaps. The 
retardation in speech was construed as due to developmental language deficiency of the order of 
possible congenital aphasia. 
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Hearing Evaluation: This examination revealed that the patient had normal hearing and voice 
quality and furthermore that his motor skill and mental capacity fell within normal limits. A serious 
disturbance was revealed in the area of language comprehension. On the basis of these findings, the 
following diagnosis was made: Aphasia—mixed type, predominantly receptive with mild expressive 
involvement. 

Speech Evaluation:* The patient appeared ready for speech. He performed the movement pat- 
terns basic to speech easily with apparently normal muscle tonus. He followed rhythm patterns 
accurately. Phonation was initiated effortlessly, and the breathing pattern was favorable for a speech 
pattern. Throughout the interview, he responded more readily as well as more accurately to visual 
clues than to auditory clues. 

Conclusion.—Patient is of at least average, and probably better-than-average intellectual capacity, 
without noteworthy hearing impairment but with developmental aphasia. There are implications of 


TABLE 1 


LANGUAGE PROGRESS WHILE UNDER INTENSIVE SPEECH THERAPY 








Date Vocabulary Comprehension, 


September 1949 





(At onset of Speech-R,x-Age 3 yr.) 2- 3 words (garbled) 2- 3 words 
December 1949 40— 50 words 40— 50 words 
May 1950 115-125 words 115-125 words 

47 commands 


December 1950 204 words 244 words 





congenital central nervous system impairment which presumably produced delayed motor develop- 
ment, impairment in eating, and interference with speech development. Etiology, while obscure, is 
more definitely suggestive of the prenatal viral infections of the type seen in rubella. 

Prognosis is favorable both in behavior expression and in more recent phases of the develop- 
mental history. Behavior may be improved by gradual improvement in self-discipline and corre- 
sponding reduction in personal dependence. 

Progress Report.—Intensive speech training was given at the L. S. U. Speech Clinic. In addition, 
the parents afforded not only speech stimulation in the home but also followed closely procedures 
used in the speech clinic. At the onset of his speech lessons, he was able to make only a few 
sounds, and his vocabulary was limited to 2 or 3 garbled words. Table 1 summarizes the patient's 
speech progress during intensive speech therapy. His muscular coordination and activities as well 
as his social behavior progressed at a more rapid rate than formerly. Although eating habits were 
still a problem, there was a remarkable stride in his personal independence as compared to his 
status prior to speech therapy. 


COMMENT 


It behooves all professional personnel concerned to be fully cognizant of the syndrome 
of aphasia in childhood. Jt is difficult to reconcile the divergence of opinion, even among 
speech pathologists, as to the frequency or even actuality of this entity; but one cannot 
fail to be impressed by the number of cases which some have encountered. The response 
of the patient reported in this paper to intensive speech therapy (training associated with 
visual, auditory and tactile clues) lends further credence to the existence of this syn- 
drome. Even assuming that this is an uncommon cerebral defect, it would seem far wiser 
to err on the side of frequent diagnosis, for fear that a single case will be missed, 
rather than of refusal to ever make such a diagnosis. It would be tragic to fail to recog- 
nize a child with infantile aphasia and label the child mentally deficient. An aphasic child 
with such a label very likely will eventually become socially inadequate simply for lack of 
specialized educational facilities. With proper speech training and education, these chil- 
dren can become useful, active members of society. 
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The possibility also arises that there may be many degrees of infantile aphasia. Perhaps 
many of the 4 and 5 year old children with delayed speech which we, as pediatricians, so 
reassuringly pass off to the parents as of'no consequence are actually mild cases of in- 
fantile aphasia. These children may begin to talk “under their own power’’ simply be- 
cause the cerebral defect is of lesser degree. Speech clinics might find it profitable to 
investigate groups of children who “take off” late in talking. Careful histories might re- 
veal common etiologic factors productive of cerebral lesions, and speech training might 
prove to be effective. 

SUMMARY AND CONCLUSIONS 

The clinical features of infantile aphasia include failure or delay in development of 
speech. When speech develops, it is frequently garbled. Hearing and intelligence may be 
normal although both are difficult to evaluate. Abnormal behavior may appear in these 
children simply because they lack normal opportunities to express themselves. 

It is pointed out that many of the children of 4 to 5 years of age with delayed speech 
development may not simply be “deviates from the norm” but may actually suffer from 
mild degrees of aphasia. Earlier recognition and proper guidance for milder types of 
aphasia will depend ultimately on better definition of the pattern and rate of normal 
speech development. 

At present, there apparently is little or no agreement either as to frequency or actuality 
of this syndrome in childhood. Unfortunately, mild cases are apt to be passed over and 
more severe ones are often tragically mislabeled as mental defectives. 


REFERENCES 

1. Wilbur, H. B., Cited in Worster-Drought.® 

2. Head, H., Aphasia and Kindred Disorders of Speech, Cambridge, Cambridge University Press, 
1926. 

3. Leibmann, A., Horstiimmheit (aphasia), Deutsche med. Wchnschr. 56:920, 1930. 

4, Goldstein, K., Language and Language Disturbances, New York, Grune & Stratton, 1948. 

5. Nielsen, J. M., Agnosia, Apraxia, Aphasia, New York, Paul B. Hoeber, Inc., 1946. 

6. Allen, I. M., Speech defects apparently congenital in origin, Brit. J. Child. Dis. 29:98, 1932. 

7. Rogerson, C. H., Congenital auditory imperception (word deafness), Guys Hosp. Rep. 84:237, 
1944. 

8. Worster-Drought, C., Congenital auditory imperception (congenital word deafness) and its rela- 
tion to idioglossia and allied speech defects, M. Press 110:411, 1943. 

9. Karlin, I. W., Congenital verbal-auditory agnosia, PEDIATRICS 7:60, 1951. 

10. Dozier, P., Etiological and clinical types of so-called “‘nerve deafness,” from Affections of brain. 
(A) Organic factor: Congenital word deafness, Laryngoscope 47:516, 1937. 

11. Doll, E., Personal communication to the authors. 

12. Myklebust, H., Personal communication to the authors. 

13. Westlake, H., Personal communication to the authors. 


SPANISH ABSTRACT 


Afasia Congénita Infantil 


Se presenta un caso de afasia congénita, aparentemente debida a una infeccién viral pre-natal. 
El sindrome de afasia en nifios es a veces dificil de reconocer y frecuentemente es confundido con 
.dificultades auditivas y tambien con retraso mental. No existe una opinién undnime en cuanto a la 
frecuencia y actualidad de este sindrome. Se estima que con una ensefianza apropiada del habla, estos 
nifios asi afectados con este sindrome pueden rehabilitarse notablemente. Es muy posible que muchos 
nifios entre 4 y 5 afios de edad con retraso en el desarrollo del habla pueden estar sufriendo de 
grados ligeros de afasia. El reconocimiento temprano de esta afeccié6n puede depender en la existencia 
de una definicién mas precisa del desarrollo normal del habla. 
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GYNECOMASTIA WITH PIGMENTATION IN A FOUR YEAR 
OLD MALE FOLLOWING STILBESTROL EXPOSURE 


By MARGARET Prouty, M.D. 
Madison, Wis. 


HE purpose of this paper is to report a case of breast enlargement in a four year 
old male child who was exposed to stilbestrol dust in the home and to point out 
the remarkable effects of even minute amounts of this substance on a child. 


CasE REPORT 
R. H., a 4 yr. old white male child, was examined during an attack of tracheobronchitis. The child 
had been seen for routine examinations since birth, and had remained in good health until this 
attack. Examination revealed striking changes in the breasts which were obviously enlarged, the 
nipples well developed with the areolae showing the pigmentation of a gravid female near term 
(Fig. 1). The mother had noted the breast enlargement 5 mo. previously and the date was confirmed 


ee 





Fic. 1 


by the father who had stated that on returning home from a trip, his wife had pointed out the breast 
enlargement. At approximately the same time the mother thought the navel was dirty, but soon it was 
obvious that this was pigmentation which later also appeared in the areolae, the linea nigra, and 
on the scrotum. The hips had the feminine type of fat distribution, and there was a light growth 
of axillary and pubic hair, the latter in a straight, feminine line. 

The significant fact brought out in questioning the mother was that for several weeks before 
symptoms developed in the boy she had been working for a pharmaceutical company packaging 15 
mg. stilbestrol veterinary pellets used in caponizing chickens. She did not change her clothing on 
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leaving the laboratory, nor did she use gloves, gown or mask while at work. She stated that she was 
accustomed to hold the boy on her lap when she returned home, and often several times during the 
evening. The mother brought some of the pellets home with her on only one occasion to show them 
to the family, and these were immediately destroyed by throwing them in the fire. She is certain 
the boy did not ingest any of the pellets. 

At least a month after the breast enlargement was noted, a packaging machine was brought to the 
home, and several thousand pellets were processed daily during rush periods; there were several 
free days between lots. The child was usually with his mother while she did this work. Dust from the 
stilbestrol was noticed in the air repeatedly. 

The mother was not sure whether the pigmentation preceded or followed the bringing of the 
machine into the house. 

At approximately the same time the mother also sought medical advice because of marked, con- 
tinuous rhinitis and irregular and almost continuous menstrual bleeding. The 10 yr. old daughter also 
developed pigmentation of the breast with enlargement, and she menstruated. 

Physical examination of the boy revealed no other abnormalities other than those described. 
The thyroid was not enlarged. The liver and spleen were not palpable, and there was no jaundice. 
The external genitalia were normally developed for a 4 yr. old, and the prostate was not palpable. 
The testes contained no tumor masses, nor were they smaller than average. Pigmentation had not 
extended beyond the nipples and areolae of the breasts, the linea nigra, and the scrotum. Palpation 
of the breasts revealed freely movable, circumscribed masses of firm tissue under both nipples; each 
measured approximately 2 cm. in diameter. 

Laboratory studies: All routine blood and urine studies including NPN, CO: combining power, 
serum Na, K and chlorides were normal. The gonadotropin was less than one rat unit. When the 
patient was first seen, the urinary excretion of 17-ketosteroids was 6.6 mg. in 24 hr. A repeat test 1 
wk. later gave a value of 2 mg. which dropped to 1.22 mg. 2 wk. thereafter. The Thorn test showed 
a total eosinophil count of 250 cells/cmm., which dropped to 133 cell/cmm. after injection of 15 
mg. ACTH. 

The bone age films were normal for the chronologic age of this child. The skull roentgenogram 
showed the sella turcica to be regular in outline. There was no evidence of increased intracranial 
pressure. An investigation of the adrenals by retrograde pyelograms and air injection of the 
peritoneum revealed no tumor masses nor enlargement of adrenals, liver or spleen. 

At the time the child was first seen, the mother was requested to stop her work with stilbestrol. 
She cleaned the house thoroughly and especially attempted to remove all dust from the rugs and 
draperies. Two weeks later she reported that her rhinitis disappeared, and subsequent menstrual 
periods were regular. The mother also reported later that the 10 yr. old daughter did not menstruate 
again and that the pigmentation of her breasts decreased over a period of 4 to 5 mo. The 4 yr. 
old patient showed obvious regression of both the gynecomastia and pigmentation within 3 wk. and 
at the last examination these conditions were present only in faint degree. 


COMMENT 


The first concern was to rule out an adrenal tumor causing feminization, Such a case 
was reported by Wilkins. Complete studies seemed to exclude this cause, as well as 
liver cirrhosis,2 Addison’s disease,? leukemia,? interstitial cell tumor of the testis,* hyper- 
thyroidism and sexual precocity in an hermaphrodite, all of which have been reported 
as causes of gynecomastia. 

Having ruled out intrinsic factors, the exposure to stilbestrol could be justified as the 
cause of symptoms. It is impossible to estimate the amount of estrogen dosage in this 
case, as exposure evidently was entirely by inhalation and absorption through the mucous 
membranes. There are reports in the literature of male laboratory workers who developed 
gynecomastia after exposure to estrogens, but these occurred in adults.‘ Dunn® reported 
the development of breast tissue in a six year old female child with vaginitis who had 
been given 3 drops of 1 mg./cc. solution of stilbestrol daily for six weeks. The child 
reported by the present author showed his first symptoms when exposed only to the 
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clothing worn by his mother while at work. Symptoms became more pronounced after 
the pellets were packaged at home and receded after exposure was stopped. There was 
further justification for accepting exposure to stilbestrol as the cause of symptoms in 
this patient because removal from exposure caused regression of symptoms of rhinitis 
and menstrual irregularity in the mother and cessation of menstruation and loss of nipple 
pigmentation in the 10 year old sister. 


SUMMARY 


Gynecomastia with pigmentation of the nipples and areolae is reported in a four year 
old male following exposure to stilbestrol, which was packaged by his mother in a 
pharmaceutical laboratory and later in the home. This is believed to be the first case to 
be described. 
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SPANISH ABSTRACT 


Ginecomastia con Pigmentacién en un Nifio de Cuatro Afios de Edad Debida 
a Contacto con Estilbestrol 


Se describe un nifio de cuatro afios de edad, él cual desarrollé una hipertrofia de ambos pechos, 
con pigmentacién de los pezones y areola, linea alba, escroto y ombligo, siguiente a un contacto con 
cantidades minimas de polvo de estilbestrol. Los primeros sintomas fueron notados a raiz del empleo 
de la madre relacionado con el envase del estilbestrol. Los sintomas del nifio se intensificaron 
notablemente desde el momento en que el envase de la droga se realiz6 en la casa. 

La madre del paciente desarroll6 una rinitis aguda y los periodos menstruales se volvieron 
irregulares con perdida continua de sangre. Una hermana de diez anos de edad tambien desarrollé 
una hipertrofia de los pechos con pigmentacién y comienzo de la menstruacién. 

Las posibilidades de tumor adrenal, cirrosis del higado, enfermedad de Addison, leucemia, hiper- 
tiroidismo y tumor intersticial de los testiculos fueron eliminadas como causas de esta gineconomastia. 
Con la eliminacién de todos los factores intrinsicos, el autor estima justificable la aceptacién del 
contacto con el estilbestrol como la causa de los sintomas. La supresiédn del contacto con la droga 
resulté en la regresién de todos los sintomas del caso presentado, asi como tambien de los de la madre 
y hermana. 


16 South Henry Street 





a 





CHEMICAL GROWTH IN MAN 


By GILBERT B. Forses, M.D. 
Dallas 


“It is probable that the essential processes of growth proceed in all animals, whatever their 
form and size, according to a definite plan recognizable in the chemical. constitution of the 
organism at any given stage in its life history.” 


T HAS been known for many years that the chemical composition of the human infant 
differs from that of the adult. Except for the fetus,’ for which a considerable amount of 
information on body composition has been accumulated during the past 50 years, sufficient 
data has heretofore been lacking with which to attempt a mathematical analysis of the 
phenomenon of chemical growth. Within the past few years, the isotopic dilution method 
has been used to determine the approximate values for certain aspects of body composition 
in postnatal man. Data on the body content of sodium, potassium and water now exist 
for man over a range from the fetus of a few grams in weight to the adult. 

This report represents an attempt to describe the process of chemical growth in man, 
as regards Na, K and H,O, in simple mathematical terms. It will be shown in the dis- 
cussion to follow that the increase in body content of these constituents can be related 
to increase in total body weight during growth by the use of the differential growth 
equation. Admittedly, increases in chemical content during growth are the result of the 
interplay of multiple factors. However, a description of the over-all picture of chemical 
growth will make it possible to predict total body content for subjects of given weight 
and should assist in the interpretation of metabolic balance experiments. 

The differential, or relative. growth equation, 


y = bx* (1) 
was used some years ago by Huxley? to describe the relationship between the mass of a 
part of the body, y, to the mass of the whole, x, during the period of growth. The con- 
stants b and k are determined by the data at hand. Although this equation was first 
applied to organ weights in a number of species, Needham,* Teissier,* and Brody® noted 
that certain chemical constituents and physiologic functions could also be described by 
equations of this general form. Chemical constituents in this sense were treated as 
organs, the term “chemical growth” referring to the absolute increase in the body content 
of the element in question over a period of time without implying that self-multiplication 
occurs. Iob and Swanson® have analyzed various aspects of chemical growth in the 
human fetus by this method. Their data were presented in terms of fat-free body weight, 
however, so that correlations with data from living subjects is difficult. 


METHODS 
Data on the total body content of Na, K and H:O were collected from the literature and from 
experiments carried out in the author’s laboratory. Throughout this report sodium and potassium 
values are expressed in-milliequivalents, water in cubic centimeters and body weight in grams. In 


table 1 data used in the analysis are listed according to author. 
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TABLE 1 


Source DATA 
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No. 
Author Studied Method Wt. Range, Gm. Remarks 
SODIUM 
Tob and Swanson? 16 —_ Carcass analysis 18-2 ,910 
Hugouneq® 7 Carcass analysis 520-3 , 300 
Camerer and Séldner® 6 Carcass analysis 2 ,480-3 , 360 
Langstein and Edelstein’® 2 Carcass analysis 960-1 ,420 
Klose" 1 Carcass analysis 3,210 
de Lange” 1 Carcass analysis 2,680 
Author’s data 46 Isotopic dilution 1,800—100,000 Male subjects only 
POTASSIUM 
Corsa et al., in addition to 
references’ above 29 Isotopic dilution 57,000-125,000 Male subjects only 
WATER 
Fehling® 21 Carcass analysis 0.97-3 ,290 
Schmitz!* 19 Carcass analysis 3.9-580 
Tob and Swanson’ 17 Carcass analysis 1.7-2,910 
Friis-Hansen et al.!” 24 Isotopic dilution 2,270-60,100 Male and female subjects 
Flexner et al.!® 3 Isotopic dilution 2,920-3,990 
Schloerb et al.'® 29 Isotopic dilution 45,600—84,800 Male and female subjects 











Taking logarithms of both sides of equation 1, we have 


log y=k- logx + log b (2) 
This equation is linear in form, so that plots of log y against log x should yield a straight line if 
the data conform to the conditions of the differential growth equation. The data listed in table 1 
were plotted on double logarithmic grids, and regression equations calculated by the method of least 
squares. The standard deviation from regression and the standard error of regression were then cal- 
culated according to accepted methods.” 


Equation 1 can be rewritten in a way which will allow for calculation of total body content on a 
per kilogram basis, as follows: 


y/kg. = 1000 bx** (3) 


or in logarithmic form, 
log (y/kg) = (k — 1) logx + (3 + log b), 
where y is in terms of mEq. or cc. and x is in grams. 
With these equations at hand it is possible to predict mean total body content of Na, K and 
H:0 for subjects of known body weight. The adult subjects listed in table 1 were all under the age 


of 35 yr. so that no conclusions can be drawn as to body composition in older subjects from the 
equations presented in this report. 


RESULTS 


Sodium: Plots for total body Na in milliequivalents against total body weight in grams 
in the human fetus are illustrated in chart 1. Two equations are necessary to describe 
sodium growth in the fetus. The available data for the early part of fetal life (18 to 115 
gm.) indicate that sodium content increases relative to weight, in as much as the exponent 
k is greater than unity. During later fetal life the reverse holds true in that the fetus 
contains less and less Na, relatively speaking, as it grows. 

Data for postnatal life, obtained by the isotopic dilution method, are illustrated in chart 
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CHART 1. Log-log plot of total body Na, mEq., against body weight, gm., for human fetus. 
Dotted lines indicate one standard deviation from regression. Equations 4 and 5. 


. 2 which covers a weight range of from 1800 gm. to 100 kg. The calculated regression 
line is seen to fit the data quite well and it is of interest that the ratio of differential 
growth (the exponent k) is practically identical with that for the late fetal period as 
illustrated in chart 1. 

Potassium: Chart 3 is a log-log plot of total body K against body weight over a range 
of body weight from the 18 gm. fetus to the 125 kg. adult. It is of interest that the 
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CHART 2. Log-log plot of total body Na, mEq., against body weight, gm., for postnatal man. 
Regression line calculated from male data only. Dotted lines indicate one standard deviation from 
regression. Equation 6, 


curve for potassium growth in the fetus shows a break at about the same point as was 
seen to occur in the sodium data, The regression lines were calculated from the fetal 
data. Although no information is available concerning total body K in young children, 
it is evident that the regression line for the older fetus would include the data on adults 
if extrapolated to that range. In the prediction equations to be listed below it will there- 
fore be assumed that potassium growth in the infant and child can be described by the 
regression line derived from the fetal data. ' 

Water: The changes in total body water occurring during fetal and postnatal growth 
are illustrated in charts 4 and 5. During the early part of fetal life total body water on a 
per kilogram basis changes very little, whereas over the range of weights described in 
chart 5, which includes data from older fetuses, infants, children and adults, there is a 
definite ‘drying out” of the body as growth proceeds. The calculated regression lines are 
seen to fit the data quite well, and there is good agreement between data obtained by 
carcass desiccation and by isotopic dilution. 
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CuHaRT 3. Log-log plot of total body K, mEq., against body weight, gm., for fetus and postnatal 
man. Dotted lines indicate one standard deviation from regression. Single value lying well below 


regression line was considered experimental error and therefore omitted from regression calculations. 
Equations 7 and 8. 


The equations describing the changes in total body Na, K, and H,O during growth 
are listed in table 2. From these equations one may calculate mean total body content 
for normal subjects of any given weight, together with the variation to be anticipated. 

Those equations listed in table 2 which are of clinical interest are presented in slightly 
different form (see equation 3 above) in table 3. Here total body content is designated 
in terms of milliequivalents of Na or K or cubic centimeters of H,O/kg. body weight 
with body weight still being designated in grams. The algebraic sign of the exponent k 
- indicates whether these values increase or decrease as growth proceeds. These equations 
are portrayed graphically in chart 6, and values for mean content, calculated from equa- 
tions 5, 8 and 10 at three selected body weights, are given in table 4. It is seen that the 
amount of Na in the body/kg. body weight declines during the period of growth as 
does that of water while K increases to a slight extent. The decline in sodium content 
is not unexpected since a large portion of body sodium is in extracellular fluid. Since, 
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according to Shohl,” the muscle mass of the adult body contains approximately 24 of 
the total body K while Bischoff? states that the muscle of the newborn and premature 
infant makes up approximately 23% of the total body weight in contrast to a value of 
42% for the adult, one might expect that total body K on a per kilogram basis would 
increase markedly during growth. On the basis of data presented in this paper, it would 
appear that a considerable portion of the total body K of the young infant must be 
elsewhere than in muscle. Conclusions drawn from experiments designed to study only 
muscle composition in the infant may require re-evaluation. 

In a previous report,'* it was noted that the isotopic dilution method probably measures 
most-if not all of the total body sodium in young infants, while as much as 18% of the 
body Na in the adult may fail to be detected by this method. Consequently, the measured 
quantity was designated as ‘‘total exchangeable sodium.” Two prediction equations for 
Na are therefore listed in table 3. The close similarity in the k values for these two 
equations indicates that sodium growth is differential in character and that — 
of equation 5 to postnatal man is probably justified. 


DISCUSSION 


From the data at hand, it would appear that the equations presented in this report 
suffice for an adequate description of chemical growth. They have the advantage of 
simplicity and allow for ready calculation of predicted body content. It was decided to 
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CHART 5. Log-log plot of total body water, cc., against body weight, gm., covering 
period from midfetal life to adulthood. Equation 10. 


employ body weight as a reference since both the measured quantities and body weight 
are expressed in mass units. It is entirely possible that equations of the same general 
form could be developed using surface area as a reference; surface area, however, suffers 
from the objection that it is a calculated rather than a measured value. 
It is of interest to speculate on the meaning of the differential growth equation (equa- 
tion 1). On differentiation this becomes. 
dy/ydt = k-dx/xdt (11) 
It follows that growth phenomena characterized by equations of this sort have the follow- 
ing property: The rate of specific growth* of the organ represented by y is proportional 
to the rate of specific growth of the body as a whole. The proportionality constant, k, the 
ratio of differential growth, is independent of the units of measurement employed. This 
concept emphasizes the fact that growth is a process of multiplication rather than one 
of addition and that the increment of growth over a given period of time is determined 
by the status of the organism at the beginning of the observational period. It is the 
amount of growth which is emphasized regardless of the period of time needed to ac- 
complish it. Since the general equation (equation 1) states that y varies linearly with 


* Specific growth rate is defined as the rate of change of log body size with respect to time, 
d log x/dt, which is equivalent to dx/x dt, in contrast to simple growth rate, dx/dt. 








cc./Kilo. 


mea. Milo. 
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CuHarT 6. Log-log plots of total body water, cc./kg., and total body K and Na, mEq./kg., against 
body weight, gm. Equations 5a, 6a, 8a and 10a. Equation 5a, derived from fetal data, is extra- 
polated to postnatal life. 


x‘, Brody® has suggested that x* be designated ‘physiological weight,” in contrast to 
x, which is body mass or gravitational weight. 

It is apparent that chemical growth is a regular and systematic process throughout 
most of the span of human life, since k remains constant. Postnatal growth represents an 
extension of processes already in operation before birth. The great similarities in the 
differential growth constants for total body ash in a number of widely divergent species 
led Needham to speak of “the fundamental chemical plan of animal growth.’’* 

Perhaps this type of approach represents an oversimplification of the processes inherent 


TABLE 2 








Stand- Stand- Correla- 











Equa- Ele- Wt. Range, Exponential oe ard ard tion 
tion ment Gm. Form Laguna Seem Devia- Error Coeffi- 
tion of k cient 
4 Na 18-115 y =0.00904 x!5! log y=1.51 logx—2.044 
5 260-3 , 360 y=0.290 x°-8 = log y=0.832 log x—0.537 0.047 0.027 0.988 
6 1,800-100,000 y=0.281 x99 log y=0.829logx—0.552 0.057 0.015 0.992 
7 K 18-115 y =0.000471 x!-%* log y=1?.96log x —3.327 
8 260-3 , 360 y=0.0349 x! log y=1.022 log x—1.457 0.055 0.033 0.987 
9 HO 0.975-373 y=0.951 x98) = log y=0..988 log x—0.022 0.021 0.0054 0.9995 


10 490-84 ,800 y=1.47 x? log y =0.913 log x+0.167 0.042 0.002 0.998 
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TABLE 3 


PREDICTION Equations (mEq. or cc./kg.) 











— wes Exponential Form Logarithmic Form 

lon ment 
Sa Na Carcass analysis y/Kg=290 x-?-168 log y/Kg= —0. 168 log x+2.463 
6a Na Isotopic dilution y/Kg=281 x-°.17! loz y/Kg=—0.171 log x+2.448 
8a K y/Kg=34.9 x+0.02 loz y/Kg= 0.022 log x+1.543 
10a H:0 y/Kg=1,470 x°-87_—s log y/Kg = — 0.087 log x+3.167 





Equations 5a, 6a, 8a and 10a are derived from corresponding equations in table 2 in accordance with 
method outlined in section on “Methods.” 


in chemical growth. Certainly, sex differences in body composition should be studied 
more completely. Although definitive data are lacking, it is probable that the amount of 
body fat, the size of the bony frame and the amount of muscle tissue vary widely from 
one supposedly normal subject to another. The method of Iob and Swanson, in which 
chemical content is plotted against fat-free body weight, obviates some of these difficulties. 
It is impossible to use such a reference in the living human, however, and one must be 
content to accept the fact that alterations in body build may serve to increase the varia- 
tions in the equations presented here. At any rate the equations are descriptive, easily 
applied, and may be of some assistance in the interpretation of metabolic balance studies. 
One can easily calculate increments due to normal growth by use of this concept. When 
equation 1 is differentiated with respect to weight (x), the following equation results: 
dy/dx = k-y/x (12) 

It is therefore possible to calculate the retentions of Na, K or H,O resulting from 
growth if the initial weight and weight gain are known. In order for such a calculation 
to be valid, the observational period must not be too long, since equation 12 actually 
represents the instantaneous rate of change of y per unit change of x. As an example let 
us take a 4000 gm. child who gained 20 gm. due to normal growth on a given day: 
Na 1.2 mEq., K 0.9 mEq. and H,O 13.0 cc. would be retained on this particular day of 


TABLE 4 


PREDICTED TOTAL Bopy CONTENT 











Body Wt. 1 kg. 10 kg. 100 kg. 
H.0 (%) 80.6 (+ 8.1) 66.8 (+6.8) 54.0*(+5.4) 
(— 7.5) (—6.1) (—5.0) 
Na (mEq./kg.) 91.0 (+10.4) 61.8 (+7.0) 42.0 (+4.8) 
(— 9.3) (—6.3) (—4.3) 
K (mEq./kg.) 40.6 (+ 5.5) 42.7 (+5.8) 45.0 (+6.0) 
(— 4.8) (—5.0) (—5.4) 





- Figures in parentheses represent + and —1 standard deviation from regression; positive deviations 
are slightly larger than negative due to fact that they were calculated from logarithmic equations. 

* Value for water in adult actually represents mean value for 2 sexes. Original data!® indicate that 

water content of male adult is higher than that of female, although there is some overlapping of 2 groups. 
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observation purely as the result of normal growth.* At the present time this type of 
approach offers the only possible means of anticipating increments or retentions due to 
normal growth processes. It should be emphasized that the equations presented in this 
report apply only to subjects considered to be normal and that the calculated retentions 


are based on the assumption that the observed weight gains are due entirely to normal 
growth. 


Iob and Swanson® have demonstrated that the increase in a number of other chemical 
elements—calcium, phosphorus, nitrogen and chlorine—during fetal growth in man 
can be described by means of differential growth equations. Data on total body content 
of these elements during postnatal life are so scanty, however, that mathematical analysis 
is not feasible. 

SUMMARY 


From midfetal life to the period of young adulthood, chemical growth, as regards Na, 
K and H,O, proceeds in a manner which conforms to the differential growth equation, 
y = bx*. 

Equations of this general form have been derived for each of the chemical constituents 


in question, from which mean total body content can be calculated for any normal subject 
of given body weight. 


Retentions of Na, K and H,O resulting from normal growth can be anticipated by 
means of these equations. 
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* The calculation is made by making appropriate substitutions in equation 12 and solving for dy: 
dy = k-y/x-dx, where y/x is obtained by substitution in equations listed in table 3 and expressed 
in mEq. or cc./gm. body weight, dx is weight gain and k the differential growth constant. Thus, in 
the case of Na, y/x is 72 mEq./kg., or 0.072 mEq./gm. for an infant of 4000 gm. (equation 5a), 
k is 0.832 and dx is 20 gm., so that dy = 0.832 X 0.072 K 20 = 1.2 mEq. Na retained. 
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SPANISH ABSTRACT 


Crecimiento Quimico del Cuerps Humano 


Informacién acerca de la composicién quimica del cuerpo humano basada en estudios hechos en 
el feto ha existido durante varios afios, pero solo recientemente es qué ésta informacién ha sido 
extendida al periodo post-natal mediante el uso del principio de dilucién de isotopos. Data acerca 
del agua total, sodio y potasio es ahora disponible cubriendo un promedio de peso que se extiende 
desde el feto de pocos gramos hasta el individuo adulto de 100 kilogramos. 

Es de interés tratar de caracterizar matematicamente ésta data de manera de poder obtener pre- 
dicciones promedios (mean) del contenido del cuerpo, ya qué los valores de agua total del cuerpo, 
sodio y potasio, basados en kilogramos son sometidos a cambios considerables durante el crecimiento. 
“Plots” del contenido total del cuerpo versus la edad del individuo no pueden ser caracterizados en 
términos matematicos simples. Hace varios afios Julian Huxley indicé que la ecuacién diferencial 
del crecimiento y = bx*, describe adecuadamente el crecimiento de varios organos, y, en relacién al 
crecimiento “in toto,” x, en relacién al namero de especies. Posteriormente Needhan y Brody 
observaron que ciertos constituyentes quimicos y procesos metabolicos pueden tambien ser descritos 
mediante el uso de esta ecuacién general. 

Iob y Swanson calcularon las ecuaciones diferenciales del crecimiento de varios de los constitu- 
yentes quimicos del feto humano, y es el propésito de éste reporte tratar de demostrar que el 
“crecimiento quimico” post-natal tambien puede caracterizarse de esa forma. El autor presenta 
ecuaciones (calculadas por el metodo de “least squares’) en las cuales el sodio total, potasio y 
agua del cuerpo estén relacionados con el peso total del cuerpo. De esta forma, predicciones 
pueden hacerse en individuos de cualquier peso, debido a la relacién linear que se obtiene cuando el 
constituyente en cuestién es “plotted’’ versus el peso en una escala logarigmica doble. De ésta forma, 
el proceso de crecimiento quimico es representado como un proceso regular y predecible desde el 
periodo mid-fetal hasta la madurez. 

Calculos de los incrementos de sodio y potasio debidos al crecimiento normal pueden ser hechos 
basandose en las ecuaciénes derivadas, ya que la retencién del elemento en cuestién por unidad de 
ganancia de peso del cuerpo es el producto de k mas el contenido total del cuerpo por unidad de 
peso (dy/dx = k-y/x). Informacién obtenida en ésta forma puede ser de asistencia en la interpre- 
tacién ce los resultados de los estudios de balance realizados en infantes y nifios en crecimiento. 
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UNILATERAL PARALYSIS OF THE DIAPHRAGM IN THE 
NEWBORN INFANT DUE TO PHRENIC NERVE INJURY, © 
WITH AND WITHOUT ASSOCIATED BRACHIAL PALSY 


By NATHAN SCHIFRIN, M.D. 
New York City 


NILATERAL paralysis of the diaphragm due to injury of the phrenic nerve with 

or without brachial palsy of the homolateral side is a relatively uncommon con- 
dition in the newborn infant. In 1902 Naunyn’ reported the first case of unilateral 
phrenic nerve injury associated with injury of the brachial plexus. Kofferath? noted the 
importance of fluoroscopy in making the diagnosis of diaphragmatic paralysis due to 
phrenic nerve injury in the newborn infant by demonstrating the elevated diaphragm and 
parodoxic movement of the diaphragm on the affected side. Although his case had both 
brachial plexus and phrenic nerve involvement, his discussion indicated that injury to 
the phrenic nerve might take place without concurrent harm to the plexus.* Dyson‘ re- 
ported another instance of diaphragmatic paralysis in a newborn infant. The patient was 
born by face presentation with the cord wound around the neck. In severing the cord 
the neck was lacerated about one inch above the clavicle on the right side. There was 
no brachial plexus injury. This was the first case reported of “isolated” diaphragmatic 
paralysis without brachial palsy. Dyson assumed that injury to the phrenic nerve 
had occurred at the time of the laceration of the neck. Tyson and Bowman’ reviewed 
the eight previously reported cases of diaphragmatic paralysis in the newborn infant with 
and without brachial palsy. In one of these there was no involvement of the brachial 
plexus. The patient was delivered with forceps. They believed that pressure of the for- 
ceps on the phrenic nerve at Erb’s point caused the isolated diaphragmatic paralysis. 
Rupilius’ reported one case of diaphragmatic paralysis associated with wry neck and 
brachial paralysis. He was the first to propose the concept that injury to the phrenic nerve 
might not be associated with obstetric manipulation, but that injury might occur due to 
the position of the fetus in utero. Kottgen,’ Blattner® Light® and Greenbaum and Har- 
per’® have reported subsequent cases. 

Table 1 lists the cases of diaphragmatic paralysis in the newborn infant without 
associated brachial plexus involvement. 

The purpose of this report is to describe the 10th and 11th cases in the literature of iso- 
lated phrenic nerve injury in the newborn infant and two cases of phrenic nerve injury 
associated with brachial palsy. In one of the latter cases an unusual and hitherto un- 
reported feature, homolateral paralysis of the vocal cord, was noted. 3 

Case 1: S. S., a 6 wk. old infant, was admitted to the Mount Sinai Hospital because of respiratory 
difficulty since birth. Patient was delivered by breech extraction. Neonatal period was complicated by 
a R Erb’s paralysis noted at birth and by repeated transient episodes of cyanosis. By the end of 1 
wk. condition was much improved and she was discharged. From then till the day of admission the 
only symptom was tachypnea. Tachypnea became more marked on the day of admission and patient 
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TABLE 1 








Author and 
Date 


Type of 
Delivery 


Time of Onset of Symptoms 
and Clinical Features 


Result 





Weigert 
(1920) 


Dyson 
(1927) 


Tyson and 
Bowman 
(1933) 


Chura 
(1934) 


Sebolevitsch 
(1936) 


Kottgen 
(1938) 


Blattner 
(1942) 


Light 
(Case 1) 
(1944) 


Greenbaum and 
Harper 
(1946) 


Schifrin 
(Case 3) 


’ Schifrin 
(Case 4) 


Vertex 


Accidental laceration of 
neck while cutting cord 
wound around neck 


Vertex, low forceps after 
3 hr. labor 


Vertex, forceps mark on 
neck 


Unknown 


Premature delivery from 
transverse position 


Simple delivery at home 


Frank breech, difficulty 
in delivery of shoulder 


Normal labor, vertex, 
low forceps 


Breech, diff. delivery 


Vertex 


Rapid breathing at birth, diffi- 
culty in swallowing; RG at 3 mo. 
of age revealed elevation of R leaf 
of diaphragm 


ist few days, cyanosis, noisy 


breathing 


At 3 days, dyspnea, RG, atelec- 


tasis of right side. Fluoroscopy at 
10 mo. of age revealed paradoxic 
motion of R diaphragm - 


Cyanotic on crying since birth, 
rapid, harsh respirations, par- 
adoxic movement of R diaphragm 


Respiratory infection at 16 yr. of 
age; fluoroscopy revealed elevated 
diaphragm 


At 4 wk., after onset of respira- 
tory infection, fluoroscopy re- 
vealed paradoxic motion of R 
diaphragm 


At 4 mo. of age, stopped gaining 
weight, dry hacking cough, grad- 
ual onset of respiratory distress 
and tachypnea; diagnosis made 
at 6 mo. 


At birth, cyanosis and gasping 
respirations, paradoxic movement 
of R diaphragm on fluoroscopy 


At 3 days, tachypnea; fluoroscopy 
on 7th day revealed paradoxic 
movement of R diaphragm 


Cyanotic at birth, tachypnea; 
fluoroscopy at 7 wk. revealed par- 
adoxic movement of R diaphragm 


Chest RG normal until 3 mo. of 
age. Elevated R leaf of diaphragm 
then noted. Pneumonia twice in 
1st 3 mo. 


No evidence of paraly- 
sis at 6 mo. 


Complete recovery by 
6 mo. of age 


Paralysis still present 
at 15 mo. Slight im- 
provement 


No follow-up 


Improvement at 6 wk. 
of age 


Death at 7 mo. 


Paralysis still present 
at 2 mo. of age 


Complete recovery by 
19th day 


No follow-up 


Gradual improvement. 
Slightly diminished ex- 
cursions of R leaf of 
diaphragm at 17 mo. 
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became cyanotic. Examination revealed a poorly developed child, acutely ill, slightly cyanotic. Res- 
pirations were shallow and rapid, and L side of chest appeared flattened. Diminished respiratory 
excursion of this side was noted. Examination of chest revealed dullness and crackling rales over 
upper 14 of L chest anteriorly. Posteriorly from angle of R scapula to the base one noted flatness 
and diminished breath sounds. Above angle of R scapula dullness and fine rales were heard. There 
was no evidence of Erb’s paralysis. There was a hematoma of R sternomastoid muscle. Chest RG 
revealed heart displaced to L, a uniform density in L upper lobe and a high R diaphragm. Farodoxic 
movement of R diaphragm was noted on fluoroscopic examination. Diagnosis of diaphragmatic 
paralysis with phrenic nerve injury and atelectasis of L upper lobe was made. Laryngoscopic ex- 
amination 2 days later revealed fixation of R vocal cord. Normal secretions were noted from bronchi. 
Atelectasis of L upper lobe gradually improved and fluoroscopic examination revealed increasing 
‘ movement of R diaphragm. At 13 wk. of age, both leaves of diaphragm moved synchronously and 
R vocal cord functioned normally. 

Case 2: R. J., a 6 wk. old infant, was admitted to hospital because of respiratory difficulty 
since birth. Delivery was by forceps from breech position. Birth weight was 2.9 kg. Artificial 
respiration was required after delivery. Flaccid paralysis of R arm was noted at birth and during 
next 5 days infant fatigued easily and breathed rapidly. Chest RG at this time revealed slight 
elevation of R diaphragm. Infant was discharged from hospital at 7 days of age. He was admitted to 
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the Mount Sinai Hospital at 6 wk. of age. He appeared critically ill, poorly nourished and deeply 
cyanotic. Respiratory excursions of R side of chest were diminished. Hyperresonance was elicited 
anteriorly above level of 4th interspace on R side of chest and posteriorly above level of scapula. 
Below these regions there was dullness to flatness. Breath sounds were diminished throughout both 
pulmonary fields and fine inspiratory rales were heard over L chest posteriorly. Heart sounds were 
of maximal intensity in L anterior axillary line. Right arm moved poorly, slight flexion was noted 
at elbow and fingers were held in a position of flexion. Chest RG revealed R upper lobe atelectasis, 
a high R diaphragm, and displacement of mediastinum to L (Fig. 1). Fluoroscopic examination of 
chest revealed heart and mediastinum displaced to L and paradoxic movement of R diaphragm. 

Patient was placed in an oxygen hood and given penicillin intramuscularly. He was afebrile dur- 
ing entire hospital course. Erb’s paralysis did not improve. Beginning about 12 days before death, 
bouts of cyanosis following regurgitation of small amounts of food into oropharynx occurred. On 
49th hospital day patient showed signs of collapse and died suddenly. This case was previously 
described," and the anatomicopathologic study was reported by Turner and Bakst.” Postmortem find- 
ings were: anterior roots of C5 and C6 on R side were avulsed at their junction with cord (Fig. 2). 
Branches of brachial plexus and both phrenic nerves were grossly intact. Musculature of R 
diaphragm was atrophic and on microscopic examination hyaline degeneration and loss of striation 
of muscle fibres were noted. Right lung showed marked atelectasis. Examination by a tethnic em- 
ploying a special stain for myelin disclosed complete absence of this substance in R phrenic nerve. 

Case 3: D. G., 74 wk. old infant, was admitted to hospital for investigation of tachypnea since 
birth. He was delivered by breech extraction. He was cyanotic at birth and was placed in an oxygen 
tent for 3 days. Chest RG revealed no adequate explanation for cyanosis. Cyanosis disappeared by 
3rd day and he was discharged. No evidence of motor weakness of the extremities appeared. At 7 
wk. of age, because of persistent tachypnea, chest RG was made once more. This is said to have re- 
vealed a “retracted diaphragm on the right side.’ The child was admitted to hospital for observation. 

On admission patient was slightly tachypneic, but comfortable. There was dullness and 
absent breath sounds anteriorly and posteriorly over lower half of R chest. Hematoma of R sterno- 
mastoid muscle was also noted. Fluoroscopic examination of chest. revealed elevation of R leaf of 
diaphragm with paradoxic movement of R side of diaphragm. RG revealed elevation of R 
diaphragm (Fig. 3). He was observed for several days and symptoms other than mild tachypnea were 
not noted. He was discharged and has not been seen since. 

Case 4: V. M., a 414 mo. old infant, was transferred to the Mount Sinai Hospital for 
cardiovascular surgery because of respiratory difficulty since birth. Birth weight was 2.3 kg. Six 
hours after birth she became cyanotic. Oxygen was administered. Cyanosis abated in several 
days. Chest RGs were normal and both diaphragms were in normal position. Lumbar puncture 
revealed normal spinal fluid and fluid was not obtained by bilateral subdural puncture. All extremi- 
ties moved normally. Esophagram revealed esophagus to be pushed to R and upward at level of 
aortic arch. Diagnosis of double aortic arch was made on 3rd day of life. Infant subsequently 
developed 2 attacks of pneumonia. It’ was noted that she was tachypneic even during periods of 
convalescence from respiratory infection. When she was 3 mo. of age elevation of R diaphragm 
was first noted. There was no history of trauma to neck in delivery or during her subsequent stay in 
hospital. All blood specimens had been taken from femoral vein. It was believed that primary 
cause of the tachypnea was a cardiovascular anomaly. 

On admission patient was a well-developed and well-nourished child. Respiratory rate was 66/min. 
She was not cyanotic and remained out of oxygen with no increase in respiratory difficulty. 
There was dullness and diminished breath sounds over R chest posteriorly. Cardiac sounds were 
normal. Chest RG revealed heart to be displaced to L and R leaf of diaphragm was elevated. 
Fluoroscopic examination of chest revealed paradoxic movement of R diaphragm. Esophagram 
demonstrated displacement of esophagus already described. To determine the amount of respiratory 
difficulty secondary to the anomalous vessel, bronchoscopic examination was performed. It was 
observed that lumina of trachea and bronchi were adequate for normal respiration and that respira- 
tory difficulty was due primarily to diaphragmatic paralysis. 

Faradic stimulation of right phrenic nerve just above the clavicle was performed, in the belief 
that this procedure would determine the site of phrenic nerve involvement, the ability of diaphragm 
to contract and the prognosis for eventual return of function of diaphragm. Stimulation of phrenic 
nerve produced fair contraction of R diaphragm: From this it was learned that below the level of © 
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stimulation the integrity of the phrenic nerve was maintained and that the diaphragmatic musculature, 
if stimulated, was strong enough to contract. At 17 mo. of age fluoroscopic examination and chest 
RG revealed R diaphragm to be higher than L (Fig. 4). Excursions of R diaphragm were di- 
minished but normally oriented with phases of respiration. 


DISCUSSION 


Most of the cases of diaphragmatic paralysis in the newborn infant so far reported 
have followed delivery from the breech position and have occurred on the right side. 
The presenting symptom at birth has been respiratory difficulty. If the infant survives 
the neonatal period there generally follows a latent period of variable duration during 
which rapid, shallow respiration is the only symptom. Some time after this latent period 
respiratory difficulty becomes more acute and attacks of cyanosis supervene. This recurring 
difficulty is probably due to the fact that growth has required further expansion of pul- 
monary volume which is not possible because of the elevation of the involved diaphragm 
or because there has been some compromise of existing adequate pulmonary capacity 
by respiratory infection. 

Examination of the patient with unilateral diaphragmatic paralysis reveals dullness at 
‘the pulmonary base on the involved side because of the elevation of the diaphragm. 
There may be flattening instead of the normal protuberance in the epigastric region on the 
side of the paralysis. Flaring of the chest on the involved side during inspiration may be 
noted. This is caused by the disproportion between the contraction of the intercostal 
muscles and the diaphragmatic pull on the thoracic cage on the paralyzed side. Fluoro- 
scopic examination of the chest furnishes the pathognomonic sign, Kienboch’s sign; the 
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diaphragm on the involved side is elevated and paradoxic movement with mediastinal 
flutter is noted. The affected diaphragm moves upward on inspiration pushing the 
mediastinum toward the normal side. The uninvolved diaphragm moves normally dur- 
ing respiration. 

Three theories have been advanced to explain the pathogenesis of diaphragmatic paral- 
ysis in the newborn infant. The original concept was that injury to the phrenic nerve 
occurred because of overstretching of the cervical nerves by hyperextension or twisting 
and torsion of the head and neck during delivery. This theory is supported by the fact 
that there is usually a history of delivery from the breech position or some other obstetric 
complication, and by the finding of sternomastoid hematomata in several of the cases. 
A second theory was proposed originally by Rupilius.* He believed that injury to the 
phrenic nerve occurred in utero due to the position of the fetus fostering compression of 
the brachial plexus and phrenic nerve between the acromial process of the clavicle and 
the inner side of the first rib against the transverse process of the fifth and sixth cervical 
vertebrae. The third theory proposed is that the condition might be secondary to intra- 
cranial injury. The latter theory appears to have little evidence to support it. 

Unilateral paralysis of the diaphragm should be considered in the diagnosis of respira- 
tory distress in the neonatal period. Conditions to be differentiated from diaphragmatic 
paralysis are intracranial injury with hemorrhage, congenital heart disease, atelectasis, 
diaphragmatic hernia, pneumothorax and pneumonia. None of these conditions show 
paradoxic movement of the diaphragm on fluoroscopic examination. 

The condition occurs with greater frequency than is reported in the literature for the 
transient nature of the involvement and the paucity of symptoms in patients with mild 
involvement may not attract attention. The diagnosis may not be made in the neonatal period 
because in patients with respiratory difficulty at this time only a roentgenogram of the 
chest is taken, as in Case 4, and fluoroscopic examination is not performed. The value 
of fluoroscopy in the diagnosis of respiratory difficulty in the newborn infant is apparent, 
and should be employed uniformly. 

The treatment of diaphragmatic paralysis secondary to phrenic nerve injury in the new- 
born is symptomatic. Good nursing care is essential because of the danger of vomiting 
and aspiration. Prophylactic chemotherapy against the development of pulmonary paren- 
chymal infection is advisable. 


Recovery is complete in most of the reported cases. Death is due to pneumonia or to 
associated intracranial injury. 


SUMMARY 


The literature on diaphragmatic paralysis in the newborn infant due to phrenic nerve 
injury is reviewed, Four additional cases are described. Fluoroscopic as well as roent- 
genographic examination of the chest is urged in the diagnosis of thoracic pathology in 
the newborn period. 

Stimulation of the phrenic nerve is believed to be an aid in determining the prognosis. 
If the diaphragm contracts one can infer that the nerve is intact below the level of 
stimulation and that the diaphragm has not undergone atrophy of disuse, and that the 
muscle fibers are capable of contraction when adequately stimulated. Failure of the 
diaphragm to contract means that the nerve has been compromised below the level of 
stimulation or that the muscle fibers of the diaphragm are too atrophic to contract. The 
prognosis in the latter cases must be guarded. 
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SPANISH ABSTRACT 


Paralisis Unilateral del Diafragma en Recién Nacidos 
Debida a un Traumatismo del Nervio Frénico, Con 6 Sin 
Paralisis Asociada del Plexo Braquial 


Se presentan cuatro casos de paralisis unilateral del diafragma ocurridas en el periodo neonatal y 
producidas por traumatismo del nervio frenico. Dos de los casos no presentaron paralisis del plexo 
braquial. En un caso se observé una paralisis unilateral transitoria de las cuerdas vocales. Los 
sintomas predominantes en todos los casos fueron dificultades respiratorias. E] autor aconseja la 
necesidad del examen fluroscopico y radiografico del térax en todos los casos con dificultades 
respiratorias durante el periodo neonatal. 
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PRE- AND POSTOPERATIVE GROWTH PATTERNS IN 
CONGENITAL HEART DISEASE AS SHOWN 
BY THE WETZEL GRID 


By Mary RosINSON RICHARDS, M.D. 
Chicago 


T IS still too early to assess the long-term effects of surgery in patients with congenital 
heart disease, although over four years have elapsed since the first operation for con- 
genital heart disease was performed at the Children’s Memorial Hospital. This study 
is concerned with certain preliminary observations which have been made on postoperative 
growth in these cases. 

There is not much information on the subject of physical growth of the child before 
and after operation. 

Taussig' summarizes the effect of congenital heart disease on growth as follows: “The 
rate of growth and the degree of development of the individual offer a clue to the 
severity of the cardiac anomaly. Growth is frequently stunted when a patient has per- 
sistent cyanosis and suffers from a severe degree of anoxemia. The same is true when 
there is a left-to-right shunt of such magnitude that the body lacks an adequate supply 
of oxygenated blood, as, for example, in a patient with a large patent ductus arterio- 
a 

Patent ductus arteriosus causes retardation of growth, according to Eppinger, Burwell 
and Gross,” by depriving the peripheral areas of the body of adequate blood supply, since 
from 45 to 70% of the blood is shunted from the aorta into the pulmonary artery and 
lungs. This does not occur, according to these authors, unless the compensatory increase 
in the stroke volume of the left ventricle is inadequate. 

Gross* found important pre-operative growth retardation in 5 of 10 cases of patent 
ductus arteriosus, and stated that of these 5, the 4 who were followed after operation 
showed definite gains in weight. 

Shapiro* reported a series of 62 patients with patent ductus arteriosus, of whom 33 
were normally developed, 23 were undersized and 6 were obese, according to average 
standards. Barnes and Dry® were not impressed with retardation of physical development 
in their cases. Potts, Gibson, Smith and Riker® state that if the patency of the ductus 
is large, physical development is frequently retarded, and that subnormal weight is 
more prominent than subnormal height. Gibson’ further states that although some of 
the patients are slim and underdeveloped, some appear normally developed in all re- 
spects. 

Another factor in retardation of growth may be present in patients with patent ductus 
arteriosus born of mothers who contract rubella during the first trimester of pregnancy, 
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Cuart 1. Case 1d 
Born 12-1-42; operated 12-13-46. 











Date 


12-11-46 
6-28-47 
12-27-47 
6-28-48 
1-15-49 
7-30-49 
11-19-49 
5-27-50 
5-22-51 





Wt. 





Age (kg.) (ema. D.L. 
4y 14.5 103 8 
4y 6m 18.5 105 32 
5y 20.2 114 43 
5y 6m 21.5 115 49 
6y 1m 23.8 119 60 
6y 7m 28.1 127 77 
6y 11m 29.7 127 83 
7y 6m 30.6 130 86 
8y 6m 35.8 137 102 
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CuHart 2. Case 2d Cuart 3. Case 3d 

Born 12-15-35; operated 10-16-48 Born 5-1-34; operated 2-7-47. 

Wt. Ht. Wt. Ht. 
Date Age Ge): Gnd DL. Date Age (kg.) ind D.L. 
5- 2-42 6y 5m 12.8 101 —5 4-46 lly iim 26.5 142 76 
10-14-42 6y 10m 13.3 106 1 7-46 12y 2m 26.5 143 76 
4- 4.44 8y 4m 16.1 114 22 1-27-47 12y 9m 28.1 147 82 
12- 4-44 Oy 16.3 116 24 6-47 13y 1m 32.9 149 97 
6- 9-45 9y 6m 17.0 121 29 10-47. 13y Sm 35.1 153 105 
5-10-46 10y 5m 18.7 124 37 2- 5-48 13y 9m 36.9 157 110 
4-25-47 lly 4m 20.4 129 48 6-48 14y Im 39.1 160 115 
5- 7-48 12y 5m 22.8 134 60 10-49 14y 5m 46.3 163 132 
9-15-48 12y 9m 24.9 138 69 2-50 14y 9m 47.6 165 135 


2- 9-49 13y 2m 28.2 142 82 
7-15-49 13y 6m $2.2 147 95 
2-17-50 14y 2m 35.4 153 105 





since Miller* describes growth failure and developmental retardation in such children 
even in the absence of congenital heart disease. 

In cyanotic heart disease, the mechanism of stunting of growth is generally agreed to 
be tissue anoxia due to the low oxygen saturation of the arterial blood. It would seem 
logical to assume, therefore, that if operation produces an adequate increase in oxygen 
saturation, it should be followed by improved growth. 

Campbell and Reynolds® have reported an analysis of 200 cases of overtly or potentially 
cyanotic patients with various types of congenital heart disease before operation, and 
after comparison with normal curves they concluded that these patients were an average 
of 96.4% of the average normal height, and 85% of the average normal weight. Their 
cases were below the expected weight both with respect to height and age. The degree 
of retardation was found by them to be roughly proportional to the degree of clinical 
cyanosis, and they noted that growth retardation in tetralogy of Fallot was less severe 
than in other lesions which produced comparable cyanosis. 

Taussig’® and Gibson" as well as most other observers have stated that stunting of 
growth is common in the tetralogy of Fallot. 

Baker, Brock, Campbell and Suzman’* in analyzing 50 operated cases of cyanotic con- 
genital heart disease agreed with the pre-operative observations of the others, and found 
that the postoperative growth increment was disappointing. This was interpreted by 
them to be the result of the greatly increased activity of the patients after surgery, and 
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Cuart 4, Case 4d Cuart 5. Case 5d 
Born 9-24-41; operated 5-12-48. Born 6-29-43; operated 4-22-48. 














Wt. Ht. Wt. Ht 





Date Age oe) tn) D.L. Date Age Gs Gn) Di. 
2-21-47 Sy 5m 15.0 105 12 4 1-46 2y 10m 13.4 93 —3 
2-17-48 6y 5m 17.7 113 29 10- 7-47 4y 3m 16.9 108 23 
7-13-48 6y 10m 19.2 114 38 4-17-48 4y 10m Io? Shi 37 
1-24-49 7y 4m 21.8 120 51 8-12-48 Sy 2m ane. SERS 52 
12- 2-49 8y 3m 24.3 124 63 2-25-49 5y 8m 28:5. U8 62 

12- 3-49 6y 6m 25) 321 76 





2-25-50 6y 8m 29.0 129 81 





they were optimistic that the growth and development would eventually ‘catch up” 
with normal values. 
MATERIAL AND METHOD 


Sixteen patients with congenital heart disease operated upon at Children’s Memorial Hospital 
between September 1946 and February 1949 have been analyzed for evidence of physical growth. 
Nine patients had patent ductus arteriosus, and 7 had tetralogy of Fallot. The age range at the 
time of operation was 4 to 13 yr. Operation consisted of ligation of the ductus in Cases 1, 3, 7 
and 9; and of division and suture of the ductus in Cases 2, 4, 5, 6 and 8. A Potts-Smith operation 
(aortic pulmonary anastamosis) was performed on all cases of tetralogy of Fallot. 

There was no selection of cases except that enforced by adequacy of height and weight records, 
and the use of the age range shown by the Wetzel grid method,* which was employed to provide 
a graphic portrayal of growth. 

Certain inaccuracies in the collection of data were inevitable as determinations of height and 
weight came from different sources in many of the cases. 


RESULTS 
Patent Ductus Arteriosus: 
Case 1d, D. W., age at operation—4 yr. Only one pre-operative measurement available, showed 
average growth rate along 67% auxodrome; rapid and sustained climb to 2% auxodrome after 
‘ surgery. Physique also shifted from M to Al channel. Patient advanced 75 DL in 1st 36 mo. 
postoperatively (greater than twice expected rate of growth), and 94 DL in total follow-up of 53 





* Left panel of grid—channel system; resultant of height and weight indicates physique (e.g., 
A3 obese, B3 slender); numbers at left are developmental levels (DL) and represent surface 
area. Right panel—resultant of DL and age shows rate of growth compared with average percentiles. 
Satisfactory progress at any level is 1 DL/mo. 
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mo. Ductus was one of the largest encountered, and measured 15 mm. in diameter at operation. 
She did not have gross stunting pre-operatively, and one may surmise that her normal auxodrome 
might have been 2% if she had not had the cardiac handicap. 

Case 2d, J. M., age at operation—12 yr. Pre-operative auxodrome shows gross retardation in 
speed of growth which is far beneath the 98th percentile. Also the channel course between B3 and~ 
B4 reflects slender physique. Although no striking change in physique followed operation, a 
definite increase in rate of growth is shown by his advance from the previous position to approxi- 
mately the 92nd percentile. He advanced 74 DL in 76 mo. pre-operatively, but after surgery, he 
covered 36 DL in 17 mo., a 2-fold increase over his previous rate. Ductus was 10 mm. in diameter 
at operation. 

The age of this patient is of importance in analyzing the results of surgery. He would probably 
have attained a nearer-to-normal height and weight if the cardiac shunt had been corrected earlier, 
as closure of epiphyses will prevent additional advance. The fact that operation was performed at 
the time of the normal prepubertal growth spurt does not invalidate the results as this physiologic 
acceleration is taken into account by the Wetzel grid. 

Mother of this patient had rubella during first trimester of pregnancy, and he also had con- 
genital cataracts, and has been found recently to have hearing loss. 

Case 3d, B. C., age at operation—12 yr., 9 mo. This patient showed a definite rise postopera- 
tively from below 98th to 75th percentile in her auxodrome. She advanced only 8 DL in 9 mo. 
preceding surgery, and accelerated at the rate of 28 DL in 1214 mo. following operation, again a 
greater than 2-fold increase in rate of growth. She has gained a total of 19.5 kg. and 18 cm. in 

















Cuart 6. Case 6d Cuart 7. Case 7d 
Born 3-8-38; operated 6-2-48. Born 1-5-36; operated 11-14-46. 
Wt. Ht. Wt. Ht. 

Date Age i) domed D.L. Date Age he). ond D.L. 
9- 2-47 9y 6m 24.9 133 67 6-24-42 6y 6m 19.5 118 41 
12-30-47 Sy 9m 25.9 TT 72 1-11-43 Ty 20.2 120 44 
7-20-48 10y 4m 28.3 140 81 7-10-43 7y 6m 21.0 123 49 
4-9-49 Illy Im 32.2 144 94 2-29-44 8y im 22.9 127 58 
2-25-40 ily iim 35.4 152 105 1-13-45 Oy 26.3 130 72 


as 9-15-45 9y 8m 27.5 135 77 
3- 2-46 10y 2m 29.1 138 83 
12- 7-46 10y lim 32.8 143 96 
7- 5-47 lly 6m 36.3 148 107 
2- 7-48 12y im 45.5 154 130 
10- 2-48 12y 9m 49.9 157 137 
2- 5-49 13y 1m fe 160 142 
2-19-50 14y im 52.6 161 144 
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Cuart 8. Case 8d Cuart 9. Case 9d 
Born 5-29-35; operated 3-3-48. Born 11-16-40; operated 10-4-46. 
Wt. Ht. Wt. Ht. 

Date Age Gey” a) D.L. Date Age Ge) - tom) D.L. 
5-24-39 4y cr 106 28 11-16-45 Sy 13.6 103 2 
5-10-41 6y 23.6 118 58 7-26-46 Sy 8m 14.2 104 6 
4-18-42 6y 11m 25.4 124 67 8-24-46 Sy 9m 14.2 107 8 
5-20-43 8y 25.5 131 69 10- 2-46 5y 11m 14.1 107 7 
4- 1-44 8y 11m 29.3 134 83 11-, 9-46 6y 15.1 108 13 
9- 2-44 Sy 4m 31.8 137 91 7-12-47 6y 8m e752 114 28 
4-14-45 9y 11m 34.3 139 99 12-20-47 7y 1m 18.1 116 32 
10-20-45 10y 5m 35.9 143 104 6-26-48 7y 7m 18.3 121 36 
5-25-46 lly 39.7 147 114 2-26-49 8y 3m 20.9 124 48 
5-31-47. 12y 41.5 150 120 7-23-49 8y 8m 21.9 129 54 
3-20-48  12y 10m 41.9 155 122 2-18-50 9y 3m 22.2 131 57 

1 155 127 ————__——— — 





4-10-48 12y 11m 44. 





3 yr. since surgery, and has had a channel shift from far out in B4 field to border between B2 and 
B3. Her ductus measured 18 mm. in diameter and was the largest encountered in all the cases 
operated at this hospital to date. She is probably now at approximately her definitive adult size and 
the growth curve is beginning to level off, as shown in the last 2 points on her auxodrome. 

Case 4d, T. H., age at operation 6 yr., 8 mo. Definite improvement in his auxodrome is noted, 
with progress from about 75th to 67th percentile. Channel shifted from B1 to M. Ductus was 10 mm. 
in diameter at operation. 

Case 5d, S. S., age at operation—4 yr., 10 mo. Pre-operative growth retardation is not invariably 
present in cases of patent ductus arteriosus. However her 15% auxodrome before surgery improved 
postoperatively to 2%. She advanced 44 DL in 1st 22 mo. after surgery, and 15 of these were 
covered in only 4 mo. Her ductus was only 8 mm. in diameter at operation. Channel change from 
M to A3 was not maintained according to latest measurement. 

Case 6d, J. F., age at operation—10 yr., 3 mo. She advanced from 78th to 65th percentile after 
surgery but continued her course in the B4 channel. She probably is constitutionally slender, and 
small ductus (5 mm.) was not causing significant retardation of growth, as shown by the fact that 
she advanced 14 DL in 10 mo. pre-operatively, and 24 DL in 19 mo. after surgery. 

Case 7d, J. F., age at operation—10 yr., 10 mo. This patient speeded up from 67% to 15% 
auxodrome after operation. Slight and transient improvement occurred after tonsils and adenoids 

- were removed at 8 yr. of age, in contrast to the change following cardiac surgery. She advanced 55 
DL in 54 mo. pre-operatively, and 34 DL in 1st 14 mo. after operation, a 21-fold spurt over her 
previous normal rate. Therefore it may be assumed that 67% auxodrome which she pursued prior 
to surgery was not as good growth as she was capable of after her cardiac defect was corrected, and 
therefore in her case probably constituted retardation. No ductus measurement was recorded. She is 
now leveling off at 14 yr. of age, and had a channel shift from B2 to M. 

Case 8d, G. W., age at operation—12 yr., 10 mo. Unfortunately this patient did not return to 
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the clinic after operation so measurements are not available as to his postoperative growth. How- 
ever his grid shows relatively normal growth pattern which is sometimes seen in cases of patent 
ductus arteriosus, and in his case, in spite of repeated illnesses. Auxodrome fell gradually from 
9th percentile to about 40th at time of operation. He gained 2.3 kg. in first month postoperatively. 
Measurement of ductus was not recorded. 

Case 9d, D. M., age at operation—5 yr., 11 mo. This is the only case of patent ductus arteriosus 
who failed to show a good response to surgery. She has shown slight improvement of auxodrome 
(98 to 92 percentile) but physique has changed from pre-operative channel of B2 over to B4. She 
advanced 50 DL in 40 mo. postoperatively. Ductus was 9 mm. in diameter at operation. 

Investigation reveals probable reason for failure to accelerate growth. Pre-operative RG showed 
heart to be 100% oversize and this diminished by only 10% following ligation of ductus. In addi- 
tion, since surgery, a rough systolic cardiac murmur of the organic type has been heard in the region 
of apex. These 2 findings are unusual in a case of uncomplicated patent ductus arteriosus, and may 
be due to the presence of an associated cardiac anomaly, such as a septal defect. 


Tetralogy of Fallot: 


Case it, P. P., age at operation—6 yr., 51% mo. Patient showed a slight decrease in rate of 
growth after operation as shown by downward trend of his auxodrome and channel shift from A2 
to B1. Pre-operative oxygen saturation was 55.1%, but no postoperative determination was made. He 
had an excellent clinical response to operation and at present has no limitation of activity, and no 
cyanosis. 

Case 2t, G. M., age at operation—9 yr. No appreciable change in average speed or direction of 
growth, but he has been followed only one year since surgery. He traversed 32 DL in 38 mo. pre- 
operatively, and 13 DL in 12 mo. postoperatively. Oxygen saturation before exploratory operation 
at 614 yr. of age was recorded as 26.5%. He was thought to have an Eisenmenger’s syndrome. 
Postoperative determination was not made after the anastomosis in 1949. Still has moderate exercise 
intolerance and cyanosis on exertion, but clinical response has been good. 

Case 3t, B. K., age at operation—8 yr., 1Y2 mo. Gross retardation of growth, not appreciably in- 
fluenced by surgery after 41/4 yr. follow-up. She has advanced only 38 DL in 54 mo. postoperatively. 
Oxygen saturation increased from 52% to 77% after surgery. Still becomes cyanotic on exertion, 





























CuHartT 11. Case 2t 
Born 3-4-40; operated 2-25-49, 

















Wt. Ht. Wt. Ht. 

Date Age ke.) tela.) D.L. Date Age Gia) toma) D.L. 
8-26-46 5y 7m 2.4 115 52 1-26-46 Sy 10m 18.7 114 35 
3-26-48 7y 3m 25.7 126 68 5- 4-46 6y 2m 19.2 115 37.5 
11- 8-48 7y 10m 26.7 129 73 9- 7-46 6y 6m 19.8 118 42 
12- 6-49 8y 1im 30.5 135 87 10-18-47 7y 7m 22.2 124 55 

- 9-18-48 8y 6m 24.3 128 63 
3-19-49 Oy 24.9 132 67 


5-21-49 9y 2m 25.4 133 69 
10y 28.6 135 80 
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but otherwise has shown clinical improvement. Other factors must be operative in the disturbance 
of growth, as her anoxeniia was relatively mild, 

Case 4t, J. A., age at operation—6 yr., 3 mo. Only a slight upward trend in a normal auxodrome 
followed surgery, and there is no channel shift. This may indicate that oxygen deficit was not great, 
the saturation changing from only 65.3% to 71.6% after surgery. One pre-operative measurement 
was available. She advanced 42 DL in 33 mo. postoperatively. 

Case St, J. E., age at operation—5 yr., 11 mo. Slow growth along 98th percentile with no im- 
provement following surgery but a shift from the B2 to the B4 channel. Only one pre-operative 
measurement was available. He advanced 30 DL in 35 mo. postoperatively. Oxygen saturation 
























































Cuart 12. Case 3t Cuart 13. Case 4t 
Born 8-5-38; operated 9-27-46. Born 2-25-41; operated 5-23-47. 
Wt. Ht. Wt. Ht. 

Date Age Se). Gun) D.L. Date Age Sink tem) D.L. 
8-11-45 Ty 12.5 103 —6 5-12-47 6y 3m 19.1 114 37 
2-23-46 7y 6m 13.4 104 0 9-20-47 6y 7m 19.5 117 40 
7- 6-46 7y 11m 14.1 106 6 5-22-48 7y 3m 21.3 121 50 
11- 9-46 8y 3m $5.2 108 14 9-25-48 7y 7m 21.8 124 52 
2-22-47 8y 6m 15.5 109 16 12- 3-49 8y 10m 27.9 127 77 
5-24-47 8y 9m 16.0 113 20 2-27-50 9y 28.4 127 79 
4-10-48 Sy 8m 17.5 115 28 —_ — 
1-15-48 10y 5m 17.7 117 31 

5-21-49 10y 9m 18.2 119 34 

9-24.49 ily im 19.1 119 38 

3-25-50 lly 7m 19.1 121 39 

9-23-50 12y 1m 19.5 125 43 

3-20-51 12y 7m 20.7 127 48 





studies were not made. He has had almost a 3 yr. follow-up. Clinical result following operation 
has been excellent. 

Case 6t, J. B., age at operation—6 yr., 6 mo. There is normal progression channel-wise with 
an unexplained shift to the right between levels 23 and 43 fully compensated before surgery. Slight 
improvement in auxodrome followed operation, and she traversed 47 DL in 38 mo. postoperatively. 
Oxygen saturation increased from 32% to 84% after surgery. She had the greatest change in growth 
of the 7 patients, but she had shown better-than-average growth pre-operatively in spite of severe 
anoxemia. Clinical response to surgery was excellent, and she is carrying on unrestricted activity. 

Case 7t, J. P., age at operation—12 yr., 4 mo. Gross retardation of growth with actual dwarfing. 
She has had tremendous cardiac enlargement (estimated at 400% oversize) since surgery, and had 
2 episodes of cardiac failure a year after the operation. For the past 18 mo. she has been well and 
exercise tolerance is fair. She is in school for the first time. Oxygen saturation improved from 39% 
to 84% after surgery. (Note contrast with Case 6t.) She grew only 22 DL in 37 mo. postoperatively. 


The results of these case histories may be tabulated as follows: 
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Post-Op. Progress Auxodrome Channel 
Case ; 
No DL’s/Mo. 
Followed Pre Post Pre Post 

1d 94/53 67 2 M Al 

2d 36/17 98* 92 B4 B3 

3d 28/123 98* 75 B4 B2-B3 
4d — 75 67 Bi M 

5d 44/22 15 2 M A1-A3 
6d 24/19 78 65 B4 B4 

7d 34/14 67 15 B2 M 

8d _— 15 — Bi _ 

9d 50/40 98 92 B2 B4 

it — 12 15 A2 Bi 

2t 13/12 72 72 Bi B2 

3t 38/54 98* 98* B2 B3 

4t 42/33 67 40 Bi Bi 

5t 30/35 98 98* B2 B4 

6t 47/38 35 10 Al Al 

7t 22/37 98* 98* B4 B4 





* — indicates below or behind the 98th percentile. 








OPERATION 








Cuart 14. Case 5t 
Born 5-1-41; operated 3-27-47. 








Cuart 15. Case 6t 
Born 6-28-40; operated 12-19-46. 











Wt. Ht. Wt. Ht. 

Date Age Red “tend BL Date Age the) tee) D.L 
3-15-47 5y 10m 15.0 109 13 1- 7-44 3y 6m 13.6 99 0 
5-17-47 6y 15.9 109 18 1-29-45 4y 7m 17.0 106 23 
10- 4-47 6y 5m 16.1 114 21 4-12-46 Sy 10m 18.7 114 35 
1-17-48 6y 8m 16.3 115 23 7-30-46 6y im 20.6 114 43 
9-20-48 7y 4m 17.7 119 32 12-10-46 6y 6m 21.8 115 50 
1-15-49 7y 8m 18.1 121 34 3-20-47 6y 9m 231 117 55 
5-14-49 8y 18.8 122 38 11-20-47 7y 5m 26.5 122 70 
9-10-49 8y 4m 19.5 126 43 3-19-48 7y 9m 27.9 125 76 
2-17-50 8y 9m 19.5 126 43 1-27-49 8y 7m 30.9 130 87 
— ————— 6-29-49 Oy 30.6 132 87 
2-20-50 9y 8m 34.0 134 97 
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Wt. Ht. 


Date Age Ga): tend 














1-22-47 12y 4m 22.2 138 58 
6-25-47 12y 9m 24.9 139 69 
11- 1-48 14y 2m 24.9 142 70 











2-25-49 i4y Sm 25.9 143 73 
piss tig: cand 5-16-49 I4y &m 26.3 143 75 
Born 9-27-34; operated 1-30-47. 11- 7-49 15y 2m 26.5 145 77 


2-20-50 15y 5m i 147 80 





It is apparent that growth improvement following surgery for tetralogy of Fallot is 
greatly inferior to that in patent ductus arteriosus, both in speed and direction. Possibly 
the reason for this is that in the latter condition, surgery is curative of the anomaly and 
the circulatory abnormality, whereas in the former, assuming the stated causes of growth 
retardation to be correct, one merely substitutes the growth-impairing arterio-venous shunt 
of an artificial patent ductus arteriosus for the growth-impairing anoxemia of the circu- 
latory condition resulting from the tetralogy. 


SUMMARY 
A. Patent ductus arteriosus: : 


1. Of 9 cases of patent ductus arteriosus, 5 were below the 67th percentile of the 
Wetzel grid at the time of operation. 

2. Of these 5 cases, 2 improved past the 67th percentile, 2 showed definite improve- 
ment in this direction, 1 (#9) showed only slight improvement, but is believed to have 
an additional cardiac abnormality. Of the other 4 cases, 3 showed definite acceleration of 
growth from a greater than 67% auxodrome (pre-operative). The fourth was not fol- 
lowed long enough for evaluation. Therefore of 9 cases, 7 showed moderate to marked 
improvement in rate of growth after surgery, 1 was slightly improved, and 1 was lost 
to follow-up. 


3. Channel positions shifted to the left in 6 cases, remained the same in 1, and 
shifted to the right in 1 case. 

4. No definite correlation could be made between the size of the ductus and the 
degree of growth retardation or of postoperative growth acceleration in this small series. 


5. Only one patient had severe growth retardation, and the mother of this patient 
had rubella during the pregnancy (#2). 

B. Tetralogy of Fallot: 

1. Of 7 cases, 4 were below the 67th percentile of the Wetzel grid at the time of 
surgery, and only 2 (#3 and #7) were severely stunted. This is a surprising fact in 
view of the generally accepted idea that marked retardation is the rule in these patients. 

2. In 2 cases a moderate improvement in the speed of growth followed surgery, and 
in the other 5 progress continued at the pre-operative rate or deceleration occurred. 

3. Channel positions shifted to the right in 4 cases, and stayed the same in 3, in con- 
trast to the general shift to the left or stocky side in the ductus group. 

_ 4. Clinical results were good in all cases with respect to increased exercise tolerance 
and absence of overt cyanosis. Case 7 had cardiac enlargement and decompensation. 











Si 
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5. No correlation was observed between the oxygen saturation before surgery and the 
degree of growth retardation. 

6. Insufficient data are available to attempt a correlation of improvement in oxygen 
saturation after surgery and postoperative growth. . 

7. The theory is proposed that the poor growth response following surgery in these 
cases may be due to the fact that although surgery relieves the anoxemia, it produces an 
arteriovenous shunt in the form of an artificial ductus, and thus growth retardation con- 
tinues through a different mechanism after operation. 


CONCLUSIONS 


A review of the literature pertaining to growth in congenital heart disease amenable 
to operation is presented, along with theories of the mechanism of growth retardation. 

Definite retardation of growth pre-operatively was found in 9 of 16 patients operated 
for congenital heart disease. (Five of 9 with patent ductus arteriosus, and 4 of 7 with 
tetralogy of Fallot.) : 

Moderate to marked improvement in growth occurred in 7 of the 8 cases of patent 
ductus arteriosus who had adequate follow-up observations recorded; but only 2 of the 7 
cases of tetralogy of Fallot showed improvement of significant degree, the others re- 
maining the same, or losing growth velocity after operation. A possible explanation 
for this disparity is suggested. 

The Wetzel grid technic was used in this study and offers a graphic method for re- 
cording pre- and postoperative growth in congenital heart disease. 

These observations are limited to a small number of patients and a short interval after 


surgery, but they are of sufficient interest to warrant further study of growth in con- 
genital heart disease. 
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SPANISH ABSTRACT 


Caracteristicas del Crecimiento Pre- y Postoperatorio de las 
Cardiopatias Congénitas Estudiadas en el “Wetzel Grid” 


El propésito de éste estudio fué investigar los tipos de crecimiento caracteristicos de las cardiopatias 
congénitas y de determinar los efectos de la operacién sobre este crecimiento. 

Se hizo un analisis de 16 pacientes operados por cardiopatias congénitas en el Children’s Memorial 
Hospital. Nueve casos presentaron patencia del conducto arterioso y siete nifios presentaron una 
tetralogia de Fallot. Se empleé el ‘““Wetzel grid” como un medio grafico representativo del crecimiento 
de estos pacientes. 

Aunque el grupo de casos fué pequefio y el periodo de observacién postoperatoria relativamente 
corto; ciertas tendencias definitivas fueron aparentes. Los nifios con patencia del conducto arterioso 
demostraron una acelaraci6n uniforme del crecimiento después de la operacién. Mientras que los 
nifios con tetralogia de Fallot demostraron una ligera 6 ninguna aceleracién del crecimiento después 
de la operacién, a pesar de la obtencién de mejoria clinica de la cianosis y de la tolerancia al 
ejercicio. 

El mecanismo responsable en el retardo del crecimiento en nifios con patencia del conducto 
arterioso es la presencia de una corriente arteriovenosa (arterio-venous shunt), mientras que en el 
grupo de cardiopatias congénitas con cianosis este retrazo del crecimiento es debido a la anoxia de 
los tejidos. Consiguientemente, los resultados obtenidos en esta serie pueden ser debido al hecho de 
qué la interrupcién quirurgica de la patencia de conducto arterioso suprime la causa de retardo 
del crecimiento, mientras que la creacién operatoria de un conducto artificial (arterio-venous shunt) 
en los casos de tetralogia de Fallot suprime la anoxemia sustituyéndola por el factor responsable de 
este retardo del crecimiento en nifios con patencia def conducto arterioso. 


1968 Glenview Road, Glenview, Ill. 








NUTRITIONAL QUALITY OF MILK THERMALLY 
MODIFIED TO REDUCE ALLERGIC REACTION 


By R. M. TOMARELLI, PH.D., ELIZABETH LINDEN, B.S., 
AND F, W. BERNHART, PH.D. 
Mason, Mich. 


ROLONGED heat treatment of milk to reduce cow’s milk protein antigen has proved 

of value in the feeding of infants or children allergic to cow’s milk.1-* Preliminary 
experiments have demonstrated that the drastic thermal treatment required for the de- 
naturation of the milk protein results in the impairment of nutritional quality, as evi- 
denced by the depression of the growth rate of young rats fed heat-modified milk. A 
dietary supplement of whole liver powder markedly improved the growth of rats fed a 
diet of heat-treated milk that had been amply fortified with minerals and the fat soluble 
vitamins. The growth promoting activity of liver could not be replaced by including in 
the diet all the known B vitamins, with the exception of vitamin B,, which had not been 
isolated at the time. The isolation of vitamin B,»., the antipernicious anemia factor, and 
the subsequent recognition of its identity as an animal protein factor* suggested that the 
factor lacking in heated milk and present in liver powder might be vitamin B,,. The 
present publication reports the effect of vitamin B,, and liver powder on the growth of 
young rats fed thermally-modified and unheated milk diets that were mineralized and 
fortified with all known vitamins. In addition, the effect of aureomycin was investigated, 
in view of the recent report of Stokstad and Jukes® that this antibiotic stimulated the 
growth of several species of animals fed diets low in animal protein factor activity. 


METHODS 

Young male rats of the Sprague-Dawley strain were divided by weight into groups, placed in 
individual cages with open wire mesh bottoms and housed at a constant temperature (22°C.). 
Average weight of rats of each group was 69 gm. All animals were weighed twice weekly. Food 
and water were given ad libitum; food consumption was recorded. The groups were fed diets listed 
in table 1. 

Microbiologic analysis* for vitamin Biz activity yielded values of 16 wg./kg. of whole milk 
powder and 0.06 pwg./kg. of hypoallergenic milk. Crystalline vitamin Biz was added to diets of 
Groups B and F to give a total of 100 wg./kg., a level considered ample for maximal effect. The 
diet fed Group E was prepared by adding 16 wg. of vitamin Biz to heat-modified milk so that the 
vitamin content would be equal to that of unheated milk, Group A. Of the 2 groups receiving aureo- 
mycin, Group H received antibiotic in a diet low in vitamin Bi, whereas Group I received antibiotic 
in a diet containing liver powder, that contains an ample amount of vitamin Biz: as well as other 
factors that are present in the liver powder. 

Each kilogram of the heated milk powders was fortified with cupric sulfate 60 mg., manganese 
sulfate 60 mg., ferric pyrophosphate 200 mg., thiamine 20 mg., riboflavin 30 mg., pyridoxine 15 mg., 
calcium pantothenate 65 mg., nicotinic acid 60 mg., p-aminobenzoic acid 250 mg., inositol 100 mg., 
choline chloride 1200 mg., folic acid 2.5 mg., biotin 1 mg., and 2-methyl napthoquinone 5 mg. 
Twice weekly each rat received several drops of a corn oil solution containing vitamin A, 15,000 u. 
vitamin D 2000 u. and alpha tocopherol 15 mg./gm. By feeding diets that differed only in the vitamin 
Biz content, it was possible to determine if vitamin Biz was destroyed by the thermal treatment 


From the Research and Development Department, Nutritional Division, Wyeth Incorporated, 
Mason, Mich. 

(Received for publication June 4, 1951.) 

* The authors are indebted to J. B. Hassinen and G. T. Durbin for microbiologic assays. 
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TABLE 1 


EFFECT OF DIETARY SUPPLEMENTS ON GROWTH OF Rats FED HEATED MILK 








Average Weight Gain and 








Group Milk Diet and Supplements/kg. —— Sendeed exver (g.) 
30 days 63 days 
A Untreated milk powder* 10 150+ 4.7 263+ 6.4 
B Untreated milk powder+84 yg. vitamin Bist 10 156+ 2.2 282+ 5.1 
Cc Untreated milk powder+50 gm. liver powdert 10 158+ 2.5 277+ 3.7 
Ds Heat-treated milk powder§ 10 105+ 5.7 213+ 8.9 
E Heat-treated milk powder+16 yg. vitamin Bie 10 138+ 4.7 254+ 4.1 
F Heat-treated milk powder+100 yg. vitamin By 10 142+ 3.6 Zoot 3.1 
G Heat-treated milk powder+50 gm. liver powder 10 134+ 4.7 262+ 7.2 
H Heat-treated milk powder+0.5 gm. aureomycin** S 106+12.2 166+ 14.5 
I Heat-treated milk powder+50 gm. liver powder 


+0.5 gm. aureomycin 5: ISi + 6.5 253+12.1 





* Land-O-Lakes. 

+ Cobione, Merck & Company. 

t Desiccated liver substance, Wilson Laboratories. 

§ Hypo-Allergic Milk, Wyeth Incorporated. Produced by heating whole milk 2 hr. at 240° F. 
** Kindly supplied by Lederle Laboratories. : 


required to render the milk Jess allergenic. If an unknown factor (s) other than, or in addition to, 
vitamin Biz was involved, its presence might be demonstrated by the growth of the groups receiving 
liver supplement 

The average growth of the rats of each group with the standard error is presented in table 1. 
The statistical significance of the difference of the means of the weight gains between any 2 groups 
was determined by the Student t test*®; the values of 2.5 or greater were considered significant. 

Destruction of the vitamin Bi: of milk by heat was further studied by determination of the vitamin 
activity of heated milk samples. The effect of the heat treatment required for the preparation of the 
hypoallergenic milk, 2 hr. at 115° C., was compared with that usually employed for the sterilization 
of canned milk, 15 min. at 116° C. Vitamin Bi. was determined by the microbiologic procedure 
of Hoffmann.’ The results of a typical experiment are presented in table 2. 


TABLE 2 


EFFECT OF HEAT ON VITAMIN B,2 CONTENT OF MILK 











Vit. Bis Vit. Bi 
Sample Added Heat Treatment by Deets 
ug./qt. ug./qt. 
Whole milk 0 None 4.60 
Whole milk 0 115° C. for 2 hr.t 0.06 
Whole milk 1z.5 115° C. for 2 hr.t 2.40 
Whole milk 50.0 115° C. for 2 hr.t 11.50 
Infant formulat 0 116° C. for 15 min.§ 1.05 
Infant formula 5 116° C. for 15 min.§ 5:35 





* Cobione ®, Merck & Company. 
+ S-M-A ®, Wyeth Incorporated. 
t Treatment for preparation of hypoallergenic milk 
§ Usual procedure for sterilization of canred milks. 
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RESULTS AND CONCLUSIONS 


The adverse effect of heat treatment on the nutritional quality of milk was demon- 
strated by the superior growth of Group A over Group D. That vitamin B,, was de- 
stroyed in the preparation of the hypoallergenic milk was evidenced by the significant 
increase in the growth rates of rats fed heated milk plus either 16 yg. or 100 yg. of 
vitamin B,, kg., Groups E and F, respectively. Since the growth of the latter two groups 
did not differ significantly from that of Group A, unheated milk, it may be concluded 
that the addition of the known vitamins to the heat-modified milk will restore its nutri- 
tional quality. There was no evidence from this experiment that the addition of liver 
powder to the milk diet supplied growth factors other than the known vitamins. Group 
G, receiving liver, did not grow any better than Groups E or F, hence the growth pro- 
moting activity of the liver supplement to the heated milk may be explained entirely in 
terms of the vitamin B,, content of the liver powder. Supplements of vitamin B,, or 
liver powder, to untreated milk, Groups B and C, did not appreciably increase, growth 
over that of Group A. There was no significant difference in the growth of the three 
groups at 30 days and a possible but not probable significance in the difference of the 
weight gain between Groups A and B at 63 days (t = 2.3). 

The feeding of aureomycin with the heat-modified milk, Group H, did not improve 
the growth over that of the control, Group D. Group I, fed aureomycin and liver, grew 
at the same rate as did Group G which received only the liver supplement. The signifi- 
cantly lower body weight of the rats of Group H at the end of the second month is prob- 
ably a result of the constant diarrhea which occurred on the aureomycin diets. While the 
animals of all the groups had diarrhea for the first week, presumably because of the high 
lactose intake, it persisted only in the rats receiving aureomycin. One animal in each 
of the two aureomycin groups died within the first month of the experiment with char- 
acteristic symptoms. The day before death the abdomen was swollen and exhibited a 
bluish discoloration. Upon autopsy it was found that the ceci were greatly distended and 
filled with a watery bloody fluid. Enlargement of the cecum was a finding common to all 
the rats fed aureomycin. The average cecal weight of the eight surviving animals of 
Groups H and I was 19.7 gm. The average of all other groups combined was 9.4 gm. 

The results of this experiment indicate that the impairment of the nutritional quality 
of milk by the heat treatment involved in the production of a hypoallergenic product lies 
chiefly in the destruction of vitamins, since the heated milk may be restored to nutritional 
efficiency by the addition of the known vitamins including vitamin B,». 

It has been demonstrated by Patton® that several essential amino acids, chiefly lysine, are 
destroyed by the autoclaving of protein solutions in the presence of sugar. From the 
results of the present experiment it would appear that the heat treatment of the milk 
has not been sufficiently drastic to impair markedly the nutritional value of the protein. 
However, a slight decrease in essential amino acid content would not have been demon- 
strated in the present experiment in which the protein content of the diet exceeded the 
suboptimal level that would be required to show differences in biologic value. 

The results of microbiologic study, table 2, are in agreement with those of the animal 
experiment. Almost complete destruction of vitamin B,, occurred in milk heated 2 hours 
at 115°C. Samples containing 12.5 and 50 pg. of added crystalline B,. were found to 
contain 14 and 21%, respectively, of their original activity after the heat treatment. It 
would appear more feasible to restore the vitamin B,, by adding the vitamin to the dry 
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hypoallergenic milk powder than to add an excess to the liquid milk prior to the pro- 
longed heat treatment. Sterilization of infant formula by heating 15 minutes at 115° C. 
had no demonstrable effect on the vitamin B,, content. These results would indicate that 
the relatively moderate heating of milk incident to pasteurization or terminal sterilization 
of infant formula would be expected to have no effect on the vitamin B,, content. Collins 
et al.® found no difference in the mean vitamin B,, content of raw and pasteurized com- 
mercial milk. 

The results of both the microbiologic and animal experiments demonstrate that vitamin 
B,. has been destroyed in milk that has been heat modified for the feeding to children 
sensitive to cow’s milk protein. Although the dietary requirements of vitamin B,, for the 
human is unknown, the results of the clinical studies of Wetzel et al.1° and of Chow?! 
indicate the possibility that, at least in some cases, the intake of vitamin B,, may not be 
adequate for the optimal growth of infants and children. In a recent report to the Council 
of Foods and Nutrition of the American Medical Association,!* the opinion has been 
presented that on the basis of comparison to human milk there is no need to supplement, 
with vitamin B,, or folic acid, the diet of normal infants being fed cow’s milk. In keep- 
ing with this conclusion, it may be advisable to restore the vitamin B,, content of heat- 
treated milk only to the level present in fresh cow’s milk. 


SUMMARY 


Rat growth experiments have demonstrated that the impairment of the nutritional 
quality of milk by the heat treatment required for the preparation of a hypoallergenic 
product is a result of a destruction of vitamins. Young rats fed heat-treated milk forti- 
fied with minerals and all the usual vitamins with the exception of vitamin B,, grow 
at a suboptimal rate. The addition of liver powder or of a vitamin mixture containing 
vitamin B,, to the heat-treated milk results in a growth rate equal to that of rats fed 
unheated milk. The addition of aureomycin to the heat-treated diet, with or without 
vitamin B,, does not increase the growth rate. 
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SPANISH ABSTRACT 


Calidad Nutritiva de la Leche Termalmente Modificada para 
Reducir Reacciones Alergicas 


Estudios experimentales sobre el crecimiento de ratas demostraron que la perdida de calidad 
nutritiva de la leche modificada por el calor requerido en la preparacién de un producto hipoalergico, 
es el resultado de la destruccién de vitaminas. Ratas jovenes alimentadas con leche modificada por 
el calor y fortificada con minerales y vitaminas con excepcién de vitamina B12 tienen un crecimiento 
subéptimo. La adicién de polvo de higado o de mezclas de vitaminas conteniendo vitamina B 12 a 


la leche modificada por el calor, result6 en la obtencién de un crecimiento igual a el de las ratas 
alimentadas con leche cruda. 


Wyeth Mason Laboratories 














CONGENITAL DISLOCATION OF THE HIP 


By L. G. Pray, M.D. 
Fargo, N.D. 


ONGENITAL dislocation of the hip is said to result from dysplasia or inadequate 
development of the hip joint. This dysplasia may be caused by pressure of a tight 
uterus on the lower extremities, pushing the femoral head out of the acetabular socket, or 
as a result of congenital hip defect in association with other congenital defects. The weak 
and unstable dysplastic joint does not usually become dislocated until weight bearing 
begins, although subluxation or partial dislocation occurs sooner than that. Hip dysplasia 
ocurs more often in females than in males in a ratio stated to be about 8:1. Authors’? 
state that diagnosis is not made usually until weight bearing begins, when a limp is 
noticed. This report includes studies on 38 infants with congenital hip dislocation or 
dysplasia, five of whom were not diagnosed until after weight bearing began and two 
at 7-12 months of age. 


TABLE 1 


INCIDENCE OF Hip Dysptasia, SUBLUXATION, OR DisLocaTION, 1947-1951 











Age Dysplasia or : 
Diagnosed Sublux. Disloc. Total 
Under 4 mo. 23 0 23 ‘i 
4-6 mo. 4 1 5 
7-12 mo. 1 1 2 
1-3 yr. 0 5 5 
Total 28 7 35 





Hart? emphasized the value of limited hip abduction as an early diagnostic sign of hip 
dysplasia, usually appearing at 1 to 3 months of age. He also pointed out the value and 
ease of use of the Frejka pillow abduction splint in the treatment of infants diagnosed 
under 6 months of age. He thought that many infants with hip dysplasia or subluxation 
probably do not develop dislocation, but he felt certain that hip disease in adult life 
can often be traced to subluxation in infancy. The author has had 35 infants with hip 
dysplasia, subluxation or dislocation under care since 1947 (table 1). Three additional 
early cases of subluxation of rather marked severity have been recognized in the two 
months since this table was made, making a total of 38 cases. The incidence during the 
past 314 years has been 0.7% of the infants examined. Only two of the 35 cases 
were in males, and incidence of females over males of 17.5:1. Three of the 35 cases 
were bilateral. Twenty-one cases were left-sided, approximately a 2:1 ratio. Two cases 
occurred in association with other congenital anomalies. 

In 23 cases, the diagnosis was made under 4 months of age. Three of these were 
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diagnosed at 1 month, 10 at 114 months, 5 at 3 months, 5 at 314 months. Five were 
diagnosed at from 4 to 6 months, 2 from 7 to 12 months, and 5 from 1 to 3 years. 
Under 6 months of age, there was only one case of dislocation, the rest having subluxa- 
tion or dysplasia. In the two cases diagnosed between 7 and 12 months of age, one was 
a dislocation and the other a marked subluxation, Over 1 year of age, all five cases were 
dislocations. 

DIAGNOSIS 


Limited hip abduction is one of the most helpful signs in early diagnoses (table 2). 
This sign does not appear usually for several weeks after birth, although several patients 
in the newborn nursery have been suspected of hip dysplasia. The sign is evidently 


TABLE 2 


CLINICAL SiGNs OF Hire LUXATION 








. Limitation of abduction 

. Shortening 

. Changes in folds and creases 

. Tilting of pelvis 

. Rotational attitude of extremity 

. Absence of pain and muscle spasm 

. Sign of click (Ortolani) 

. Trendelenberg sign 

. Greater trochanter above Nélaton’s line 


CONAN WHeE 





caused by adductor spasm as a result of guarding or splinting of an unstable weak joint. 
The flexed thigh can be abducted normally to 80 or 90°, until it almost touches or does 
touch the examining table, but in cases of hip dysplasia it can be abducted only about 
half that far.2** This procedure is not pathognomic for hip dysplasia glone, but it is of 
great help. To abduct the hips satisfactorily, it is best that the baby be relaxed. However, 
in the majority of cases this sign can be elicited when a baby is crying and tense. 

Shortening of the affected extremity is present if the hip is actually dislocated. In 
cases of dysplasia or subluxation there is apparent shortening due to upward tilting of 
the pelvis on the involved side, and to tightening and shortening of muscles about the 
hip. An easy practical procedure for estimating shortening is to place the baby on the 
back, flex the hips to 90° and sight along the knees. One can also measure from the 
anterior superior spines of the iliums to the knees. Elevation of folds and creases on the 
involved side is caused by the same mechanism as that which causes shortening. Some- 
times extra creases appear on the medial and posterior aspects of the thigh. Tilting of 
the pelvis upward on the involved side is also the result of muscular splinting and 
tightening. 

Rotational attitude of the extremity usually but not always consists of moderate inver- 
sion and flexion. There is often less free movement and less kicking of an involved 
extremity. Absence of pain and muscle spasm may help to differentiate hip dysplasia 
from inflammatory hip disease. If a hip is dislocated one can feel and hear a click on 
abducting a flexed hip, as the femoral head slips over the acetabular rim into the hip 
socket. The hip should be externally rotated at the same time it is adducted. Gentle firm 
pressure is used, A positive Trendelenberg sign is present in infants with hip dislocation 
who. have begun to walk, with lowering of the pelvis on the side opposite the disloca- 
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Fic. 1a. D. K., subluxation of L hip. Fic. 
1b. Limited abduction of L hip. 





tion. The greater Trochanter on the involved side is more prominent than normal and is 
above Nelaton’s line. 

Patient D. K., 3 months of age, is shown in Fig. 1a. Her left hip was subluxated with 
limited abduction (Fig. 1b). She had elevation of the gluteal and other folds on the 
affected side, with upward tilting of the pelvis on that side and a difference in attitude 
of the lower extremities. Roentgenographic findings were negative at this time but 
became positive later. 


ROENTGENOGRAPHIC DIAGNOSIS 


Roentgenographic changes of hip dysplasia (table 3) may be slight or lacking until 

3 months of age. At between 6 weeks and 3 months of age the femoral head epiphyses 
begin to ossify and show on the film. There is delayed ossification of the femoral epi- 

’ physis in a dysplastic joint, as well as delayed ossification and development of the 
acetabular rim. There is usually a greater than normal angle of the acetabular roof with 
the horizontal of over 30°. Slightly rotated projection may produce factitious flattening of 
one acetabular cavity and deepening of the other, resulting in a false positive diagnosis of 
hip dysplasia. There is displacement of the femoral head outward and upward in most 
cases and in all in which dislocation is present. Shenton’s line, the obturator-coxofemoral 
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TABLE 3 


ROENTGENOGRAPHIC CHANGES OF CONGENITAL Hip DysPLASIA 








. Delayed ossification 

. Shallow acetabulum 

. Shenton’s line 

. Displacement of femoral head 
. Telescoping of hip 


an & Wh 





line, is elevated in its coxofemoral component. Push-pull roentgenographic studies show 
telescoping of the hip if dislocation is present, but not with dysplasia or subluxation. 
Telescoping also can be seen and felt clinically. 

Figure 2 is a roentgenographic study of the hips of Infant D. K. At the time of the 
first photograph, roentgenographic findings were negative and the femoral head epiphyses 
were not yet visible. Figure 2a shows hips at 4 months of age, with marked changes 
of subluxation of L hip. Pelvic tilting is especially pronounced. A higher gluteal. fold on 
the affected side can also be seen on the roentgenogram. Two months later, at 6 months 
of age (Fig. 2b), considerable improvement had occurred after treatment with a Frejka 
splint, and at one year of age, roentgenographic and clinical findings were normal. 

Figure 3 shows a roentgenographic study of the hips of a 714 month old infant (S. B.) 
with subluxation of R hip. Almost all the classical signs of subluxation of the hip are 
present, including a shallow acetabulum, delayed ossification of the femoral head epiphy- 
sis, and an uneven Shenton’s line elevated in its femoral component. Some improvement 
was seen after the infant had worn a Ponsetti abduction bar for two months. Recovery 
was complete after two years of therapy. 

Figure 4 is a pelvic roentgenogram of a 4 month old infant (M. J.) with subluxation 
of R hip. One sees a shallow acetabulum with increased angulation of its roof from the 
horizontal, pelvic tilting, delayed ossification of the femoral epiphysis, and changes in 
Shenton’s line. There was a good response to treatment and a normal end result. 

Figure 5 is a roentgenogram of the hips of Infant W. N., 6 weeks of age, with bilateral 
hip dysplasia characterized chiefly by inadequate development of the ilium. Femoral 
epiphyses are not visible. This infant responded well to a Frejka splint. Shenton’s lines 
are normal. Figure 6 is a roentgenographic study of a 6 week old infant (J. J.) with 





Fic. 2. D. K. a. At 4 mo. of age, subluxation of hip. b. Improvement after 2 mo. 
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Fic. 3. S. B. a. Subluxation of R hip. b. Improvement after 2 mo. of therapy. 


clinical signs of L hip dysplasia; significant findings are slight pelvic tilting and slight 
elevation of the gluteal fold. All abnormal signs disappeared within two months after 
the Frejka splint was applied. 

Two failures in early diagnosis occurred in the later stages of this study. Neither of 
these infants had limited thigh abduction during the preweight-bearing period yet both 
had dislocation. One of these had had regular routine examinations throughout infancy. 
The second infant was examined once prior to weight bearing; no limitation of abduction 

“was present then nor at the time the diagnosis was made several months later. It is 
thought that in these cases early complete dislocation probably caused splinting of the 
joints to disappear. 

TREATMENT 
Treatment, consisting of the use of the Frejka pillow splint for a 3 to 6 month period 
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Fic. 4. M. J., subluxation of R hip. 
Fic. 5. W. N. Bilateral hip dysplasia. 
Shallow acetabular cavities with defective 
roofs are noticeable. 

Fic. 6. J. J. Slight upward tilting of pel- 
vis on left. 


or until clinical and roentgenographic signs are normal, is almost always successful and 
easy if diagnosis is made during the first 6 months of life. Therapy is to keep the thighs 
abducted and the femoral heads firmly in the acetabulums as a stimulus to normal devel- 
opment of the joint. The Frejka splint is made of mattress ticking or twill. A pillow 
fits into an envelope-like portion between the knees, and comes in 6, 9 and 12 inch 
widths to fit between the abducted knees and thighs. There are shoulder straps to hold 
it firmly in place. A waterproof material is placed between the splint and the diaper. 
The limited abduction: is ordinarily overcome within 2 to 4 weeks, sometimes within 
a few days. In older infants a short hip spica abduction cast can be used ordinarily 
following reduction under anesthesia, as by this time changes are further advanced, 
not only in the bones but also in the joint capsule, tendons, muscles, nerves and 
blood vessels. A longer period of treatment of a year or more is required in these cases. 
The Ponsetti abduction bar may be used instead of the cast in less severe cases, or to 
be considered a last resort. Patients whose diagnosis is made late have only a partial 
chance of having, finally, a completely normal hip joint. 

Twenty of these patients have been treated with the Frejka splint. All but one made 
a quick easy recovery. In that case, family cooperation was poor and there was change of 
residence before treatment was completed. This infant also had a Sprengel’s deformity. 
Seven infants were treated with casts alone, one with cast and bar, one with casts fol- 
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lowed by open surgery. Two patients had primary open surgery. One was a failure with 
an ankylosed hip in a 17 month old infant necessitating repeated surgery. The other 17 
month old infant had a shelving operation which was only partially successful. In the 
group of children over one year of age, a 3 year old child made a complete recovery 
treated with casts alone. Two others in this age group are still under treatment in casts. 
In four young infants with clinical signs of hip dysplasia who were not treated the 
signs subsided within three months; the roentgen signs were equivocal in each of these 
and it was decided to wait and see what happened. 


CONCLUSIONS 


Limited hip abduction, when present, is a valuable early sign of congenital hip 
dysplasia. Other signs and symptoms should be looked for. 

Confirmation by roentgenographic studies should be sought in all patients. Roentgen 
changes may be equivocal or lacking during the first three months of life in patients with 
hip dysplasia. ; 

The Frejka pillow splint is a convenient and effective means of treating hip dysplasia 
or subluxation in early infancy. It is as effective as a cast during this period, and is cleaner 
and more comfortable. 

It would seem that a high percentage of cases of congenital hip dysplasia recover spon- 
taneously. However, in view of the seriousness of hip dislocation and the value of early 
treatment of hip dysplasia, it seems best to treat all infants with clinical signs of this 
disease. 
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SPANISH ABSTRACT 


Dislocaci6n Congénita de la Cadera 


El autor reporta 35 casos de displasia de la cadera, subluxacién 6 dislocacién. Veintiocho casos 
fueron diagnésticados antes de los seis meses de edad y de ellos solo un caso presenté dislocacién. 
Dos casos fueron diagnésticados entre los 7 y 12 meses de edad y cinco casos entre 1 y 3 afios de 
edad. Todos los casos diagndésticados después del primer afio presentaron dislocaciones. Esta condicién 
debe sospecharse en presencia de limitacién de la abduccién de la cadera, acortamiento de la 
extremidad afectada, cambios en los pliegues del muslo, elevacién de la pelvis del lado afectado y 
alteraciones en la posicion rotacional de la extremidad. El examen radiografico usualmente establece 
el diagnéstico, aunque a veces los cambios pueden ser dudosos 6 estar ausentes durante los tres 
primeros meses de la vida. Los signos radiolégicos consisten en la presencia de osificacién retardada 
del ileum y de la epifisis femoral y en el desarrollo incompleto de la cavidad acetabular. La linea de 
Shenton esta usualmente elevada particularmente su componente coxofemoral. En la dislocacién 
completa se observa el desplazamiento hacia arriba y afuera de la cabeza del femur y asimetria de la 
cadera, El tratamiento de los casos de evolucién reciente consistiéd en el empleo de la técnica de 
Frejka (pillow abduction splint). En nifios mayores de seis meses es necesario el uso de una espica 
corta con abduccién de la cadera después de la reduccién de la dislocacién. La barra de abduccién 
de Ponsetti es tambien atil en éste grupo. Las operaciones quirurgicas de la cadera constituyen el 
ultimo recurso. Los mejores ‘resultados fueron obtenidos en los casos de evolucién reciente, En dos 
de estos casos no se observé limitacion en la abduccién de la cadera. 
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PSEUDOMONAS MENINGITIS IN AN INFANT SUCCESS-- 
FULLY TREATED WITH NEOMYCIN 


By Sot Dirkowsky, M.D., ALBERT GOLDMAN, M.D., AND MILTON GOLDIN, B.S., M.S. 
Chicago 


SEUDOMONAS aeruginosa (B. pyocyaneus, P. pyocyanea) was first isolated by 

Gessard* in 1872. There had been little interest in the significance of this organism 
as a primary invader in human beings until recently, when it has become apparent that 
infections caused by this organism are occurring with ever-increasing frequency. It is often 
found on the normal human skin, particularly in the axillary and ano-rectal regions. It has 
also been grown from the air in surgical wards, and has frequently been isolated from 
contaminated solutions of distilled water, boric acid, physiologic saline, anesthetic agents, 
penicillin, etc.? Consequently, although the invasive power of this organism is reputedly 
low, there have been a number of cases of Ps. aeruginosa meningitis occurring as a direct 
result of the introduction of contaminated solutions into the cranial or spinal subarachnoid 
space, or through cranio-cerebral trauma. 

The first proved case of Ps. aeruginosa meningitis was reported by Kossel in 1893.° 
Evans in 1936* reviewed the literature to that time, finding a total of 40 cases and adding 
three of her own. Stanley® in 1947 studied 86 cases, almost 80% of which followed 
lumbar puncture or brain injury. 

The mortality rate of this disease is high, ranging from 39% to 55% and, where the 
Meningitis is secondary to a focus elsewhere, the mortality rate runs to 86%.° All six cases 
in infants studied by Stanley® died. The reasons for this extremely high rate are two- 
fold. First, the disease tends to occur in infants and in adults with chronic debilitating 
diseases and secondly, the organism is usually highly resistant (either original or acquired) 
to the available chemotherapeutic agents. Treatment has been uncertain and generally 
unsatisfactory, including vaccines, antiserums, repeated spinal drainages, heavy metals, 
sulfonamides, various antibiotics and numerous other substances. 

Harris, Buxbaum and Appelbaum® reviewed the results of combined sulfonamide and 
penicillin therapy in this disease; of the 21 patients they studied, 15 died, a mortality 
rate of 71.5%. Keefer and Hewitt" included 11 cases of Ps. aeruginosa meningitis in their 
monograph on the value of streptomycin therapy; these had a mortality rate of 36%. 
Weinstein and Perrin® reported three cases resulting from infection during the course of 
induction of spinal anesthesia that were treated with streptomycin and sulfonamides. All 
three patients survived, but all developed residual deafness. Neter et al.® used intravenous 
aureomycin in one case, with recovery, although aureomycin, chloramphenicol and ter- 
ramycin have generally been ineffective in other cases against infections caused by this 
organism.’° Hayes and Yow" treated one case with polymyxi:. B, with recovery, but the 
patient developed some hearing loss. Schoenbach, Bryer and Long’* reported good results 
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with polymyxin B against Ps. aeruginosa infections. Wallerstein and Schoenbach’* used 
polymyxin B successfully in a case of pyocyaneus sepsis. Tombin reported a case secondary 
to a urinary tract infection which was treated with polymyxin B.1* This drug shows such 
an alarming incidence of serious neurotoxic and nephrotoxic reactions that its therapeutic 
effectiveness when given parenterally is likely to be limited." 

Frank, Wilcox and Finland studied the im vitro sensitivities of Ps. aeruginosa to 
penicillin, streptomycin, bacitracin, aureomycin, chloramphenicol and polymyxin, and 
found it resistant in attainable clinical ranges to all save the latter two. Bliss and Todd?" 
in a similar study found essentially the same results. Neomycin was not tested in these 
series. Waisbren and Spink'® studied the effect of neomycin, as well as the other anti- 
biotics, and found it to be effective im vitro against the majority of their strains. Waksman, 
Katz and Le Chevalier'® found that strains of Ps. aeruginosa varied in sensitivity to 
neomycin from 8 to 33 u./cc. A total of 38 pathogenic strains of Ps. aeruginosa studied 
in this laboratory,?° however, showed minimal inhibitory concentrations ranging from 0.2 
to 50.0 u./cc., with a mean of 2.3 u./cc. 

Neomycin has as yet not been extensively used clinically een of its reputed neuro- 
and nephrotoxic effects when given parenterally. Waisbren and Spink*! studied the use 
of the drug in a wide variety of infections, including tuberculosis. They reported bene- 
ficial effects in Proteus and Pseudomonas infections, although in the dosages used and in 
the group of patients they studied, several manifested untoward reactions. Demonstrable 
levels were present in the blood, pleural fluid and spinal fluid. Duncan et al.?* found that 
neomycin was dramatically successful in eradicating organisms sensitive to it. They en- 
countered toxicity in only one of the 10 cases they studied. Lazar and Fishman,”* using 
neomycin in otitis media in infants topically and intramuscularly, found that clinical 
improvement was striking when the infection was caused by sensitive strains of Ps. 
aeruginosa. Lazar, Goldin and Auerbach?® in a study of a large series of Ps. aeruginosa 
infections in this institution found similar gratifying results. In over 200 cases, no 
evidence of an untoward reaction was encountered in the dosages employed, and the 
clinical response was often more striking than the in vitro sensitivity of the invading 
organism would indicate. 

Although both polymyxin and neomycin display activity against Pseudomonas that is 
superior to the other available antibiotics, both display a certain degree of toxicity when 
used parenterally in a high concentration. It is possible, however, that by combining 
these drugs the amount of each used may be reduced below the toxic levels with no 
decrease in effectiveness. Studies along these lines are in process in this laboratory. 

Variants of Ps. aeruginosa exposed to neomycin possessed only a low degree of re- 
sistance. These variants displayed the “‘penicillin’’ rather than the ‘‘streptomycin” type 
of resistance; that is, resistance developed only slowly and in a step-wise fashion.*' 
Similar findings were found in this laboratory.?° In a large series of strains, resistance 
in vitro could be induced only with difficulty and only to a low degree. These observa- 
tions lead to the conclusion that the rapid appearance of resistant variants might not 
present the problem during neomycin treatment that they do under streptomycin therapy. 

The promising results obtained in other Ps. aeruginosa infections, the resistance of this 
organism to other chemotherapeutic substances and the sensitivity iv vitro of this strain 
to neomycin prompted the use of this drug in the case described. The excellent clinical 
response obtained prompted the reporting of this case in the hope that this antibiotic 
might be of benefit in other similar infections. 
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Case HISTORY 


A white male infant was born to a mother, gravida I, para I, after an uneventful 9 mo. gestation. 
Cesarean section was performed because of difficult labor due to a face presentation. 

Initial examination revealed a thin-walled meningomyelocoele, partially ulcerated in the center, 
lying over the region of the 3rd and 4th lumbar vertebrae. There were few spontaneous leg move- 
ments. The lower extremities appeared flaccid and the deep reflexes were absent. The anus was 
relaxed and pouting, being associated with saddle anesthesia. The fontanel was slightly tense and the 
sutures were separated. The skull measured 37 cm. compared to the sitting height of 32 cm. The 
impression at the time was that this was a case of meningomyelocoele, myelodysplasia and early 
hydrocephalus. The child was given 150,000 units of crysticillin daily. 

RGs of the spine demonstrated defects in the lumbosacral spine between L4 and L5 with a soft 
tissue prominence. The skull films showed thinning of the bones with marked digital impressions. 
Separation of the sutures was present, suggesting increased cranial pressure. 

From birth to the 10th day of life, the infant was afebrile and alert. The fontanel remained slightly 
tense. Ten days after birth, the child was operated by Dr. Milton Tinsley, who reported: “A large 
thin sac and a necrotic surface was resected with a transverse incision. The dura and a large part of 
the cauda found in the sac were dissected free. The dura was closed and the fascia imbricated.’’ 

The biopsy tissue was a membranous structure 5.5 by 2.5 cm. in greatest dimensions. One sur- 
face was partly covered by skin except for a central area 1.5 cm. in diameter which was covered 
by a smooth, yellow, jelly-like exudate. The other surface was denuded and hemorrhagic. 

Microscopic examination showed the surface to be covered partly by stratified squamous and 
hornified epithelium resembling skin with the other layers having the usual appendages of the skin. 
The grossly exposed area was covered with a fibrinous and leukocytic exudate. The leukocytes were 
enmeshed in a network of fibrin. Underneath there was granulation tissue and many blood vessels, 
fibroblasts and loose connective tissue. In some places, multinucleated giant cells were seen engulfing 
foreign matter. The lower surface in the area of the granulation tissue showed central nervous tissue 
with ganglion cells densely adherent to the granulation tissue. Diagnosis: meningocoele, subacute 
meningitis. 

Postoperative course: The child took his feedings well and maintained an afebrile course during 
his hospital stay. The infant's fontanel continued to give the impression of slight tenseness, which 
was thought to be caused by the hydrocephalus. On the seventh postoperative day the surgical wound 
was noted to be grossly infected, culture of which showed E. coli, Staph. aureus hemolyticus, 
coagulase positive and Ps. aeruginosa. Aureomycin was given in the dosage of 50 mg. every 6 hr. 
A right ventricular puncture yielded cloudy fluid from which Ps, aeruginosa was isolated in pure 
culture. Spinal fluid studies showed a 520 cell count, 70% of which were polymorphonuclears, 
glucose 55 mg./100 cc., and protein 45 mg./100 cc. The infant, weighing 4.3 kg., was given neo- 
mycin, 1700 units intramuscularly every 4 hr., and the aureomycin was discontinued. In vitro sensi- 
tivity tests showed the organism to be inhibited by 3.12 wg./cc. of neomycin. Twelve days after 
operation, a repeat ventricular tap again revealed Pseudomonas on culture of the spinal fluid. The 
anterior fontanel had continued to bulge during this period. Four days later, the surgical wound 
appeared clean and the fontanel no longer showed tenseness. Examination of the spinal fluid at this 
time revealed no organisms and a protein determination of 117 mg./100 cc. The remainder of the 
hospital course was uneventful. The head continued to enlarge, reaching an occipital frontal circum- 
ference of 51 cm. by 3rd mo. of life, at which time the patient was discharged from the hospital 
in good condition aside from the hydrocephalus. When last seen, 8 mo. after discharge, he showed 
no residual effects of the meningitis. 


SUMMARY 


A case of meningitis caused by Ps. aeruginosa in an infant treated successfully with 
neomycin is reported. The present-day therapy of this infection is discussed and the value 
of intramuscular neomycin in this condition is illustrated. 
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SPANISH ABSTRACT 


Meningitis a Pseudomonas en un Nifio Tratada con Neomicina 
con Resultado Satisfactorio 


Los autores hacen una revisién breve de la literatura de las meningitis a Pseudomonas aeruginosa y 
discuten la mortalidad y el tratamiento presente de esta infeccién. Se indica, qué a pesar de los resultados 
favorables de estudios recientes sobre la susceptibilidad “in vitro’ de este organismo a la neomicina, 
su uso clinico ha sido limitado debido a los efectos téxicos reportados siguientes a el uso parenteral 
de esta droga. Se presenta un caso de meningitis a Ps. aeruginosa ocurrida en un nifio siguiente a una 
reparaci6n quirurgica de un meningocele. La infeccién no respondié a un tratamiento con penicillina y 
auregmicina, pero el organismo resulté ser sentitivo ‘in vitro’’ a una concentracién de neomicina de 3.12 
microgramos/cc. El tratamiento de 1700 unidades de neomicina intramuscular cada cuatro horas durante 
nueve dias resulté en la curacién rapida de la infeccién. El paciente fué examinado ocho meses mas 
tarde demostrando no evidencia de recurrencia de esta afeccién. 
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Round Table Discussion 


MANAGEMENT OF THE NEWBORN AND 
PREMATURE INFANT 


STEWART H. CLirForD, M.D., Chairman, Boston; CHARLES ERNEST SNELLING, M.D., 
Toronto, Ont. 


A. S. LatHRopP, M.D., Santa Fe, N.M., and JAMES R. BouLWaRE, JR., M.D., 
Lakeland, Fla., Secretaries 


I. RESPONSIBILITIES OF THE HOSPITAL 


Chairman Clifford: The swing from the home to the hospital as the scene of childbirth is almost 
complete. In 1948 85% of all births in the United States took place in hospitals, In 13 states 
98% of births were in hospitals. This rapid shift created a major problem for our hospitals as 
they were caught with an increased patient load without a commensurate increase in physical plant 
and personnel and without time to develop adequate technics of management. The trend toward a 
shortened period of hospitalization helped in permitting the institutions to care for a greater number 
of patients. The Standards and Recommendations for the Hospital Care of Full-term and Premature 
Infants of the American Academy of Pediatrics were of undoubted help to the hospitals in safe- 
guarding the newborn. 


A. Medical Service Responsibilities 

I feel very strongly that for a Newborn Service to function so as to best protect the interests and 
welfare of its patients, it should be made the direct responsibility of a qualified pediatrician. 
Further, this individual must be so trusted by the trustees and the obstetric, nursing and administrative 
departments that he be given adequate authority to do the job. Practically every man attending this 
Round Table has signified that he works in or is in charge of a newborn nursery in his home area. 
In your hospitals is there a problem of trying to educate the hospital administration and medical 
administration as to the wisdom of appointing a pediatrician interested in the newborn infants to 
the job of being responsible for the service? Are you satisfied that in your various hospitals this 
problem is well taken care of ? 

Dr. J. Wallace Cleland, Lansdowne, Pa.: In our hospital the pediatricians couldn’t get control of 
the hospital nurseries until the Board of Health insisted upon it. 

Dr. Snelling: The situation, I think, is very important regarding the personnel who are responsible 
for the newborn care. I don’t know what holds in many of your cities but I know what holds here in 
Toronto and I believe other large Canadian cities. There are two points of view: in one, the 
obstetricians are responsible for newborn nurseries; in the other, the responsibility is placed with a 
trained pediatrician. We have both points of view here in this city. In the majority of the obstetric 
units of our larger hospitals, care is delegated to a pediatrician who is responsible for the manage- 
ment of the newborn nursery. In one of our very large and modern hospitals, that is undertaken by 
the chief obstetrician of the hospital who has as a consultant a pediatrician—but the obstetrician is 
responsible for what goes on in that nursery. I may say that the man in charge does an exceptionally 
good job and he has a good pediatric point of view. I do not feel that the service is as adequate 
and as well understood as if a pediatrician were in charge of that particular nursery. 

In the hospital that I am connected with, the Toronto Western Hospital, I have full responsibility 
for the main functioning of that nursery and I feel it is very important. If anything occurs there in 
the functioning of the nursery that has to do with the general welfare of the babies regardless whether 
the patients there are public or private, it revolves on me to take the responsibility to see that the 
proper course of action is carried out. 

Now we all know that we can have occurrence of skin infection in a private patient and the 
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patient's physician, in order not to disturb the mother, will ask to have the child remain in the 
nursery. A spread of skin infection through the whole nursery may result. But if there is someone 
in charge of that nursery who will rule that the baby has to be isolated, this responsibility does not 
fall on the head nurse. I feel that it is extremely important to have someone with authority see that 
the functioning of the nursery is carried out in the best possible way. 

Dr. Stanley M. Wershoff, New York City: How are you going to convince the administration 
that there should be a pediatrician in charge of the nursery? 

Dr. Snelling: In most of the hospitals here in Toronto the obstetricians are thoroughly convinced 
that the care of the young child falls into another field which they are not prepared and trained to 
undertake and they are very glad to have it done. 

Dr. Wershoff: Dr. Snelling, I think sometimes it is embarrassing for a man on the staff to 
initiate the move that a pediatrician be placed in charge of the nursery; he may not be able to 
get to first base on his own initiative and my thought in raising this question is that it might be a 
matter to be considered by the local or state Committee on Fetus and Newborn to get an impartial 
recommendation. That is the approach, along a general and not a personal basis. All the hospitals 
in an area could be called together at a meeting so this idea could be presented and explained. 

Question: How do you manage to divide the load of ee in a newborn nursery where 
there are babies who need special care? 

Chairman Clifford: In my conception of an ideal nursery set-up, the ultimate responsibility for 
the conduct of the nursery rests in one man. With the consent of the proper authorities the Nursery 
Service Chief may have assistants appointed who may visit on the service certain months. These 
men on their official visits will carry the delegated authority of the chief; however, the latter is 
still responsible to the Hospital and his assistants must contact him under unusual circumstances. 

In a nursery of the type recommended, the majority of infants may well be the private patients 
of physicians other than the chief. If these patients require special care this is the normal province 
of the private doctor, unless the sickness be such as to be a potential health problem that might 
involve other occupants of the nursery. In the latter instance, should there be a difference of 
opinion as to management, the chief’s decision carries the authority. 

In some hospitals all infants are cared for by a “closed” staff of pediatricians organized under 
the chief. In the Boston Lying-in Hospital there is a ‘“‘closed” staff of obstetricians but an “‘open” 
staff of pediatricians. This situation is necessary as the mothers come from widely scattered areas 
and wish their own pediatrician to examine the baby in the hospital. This practice we happen to 
encourage and have over a hundred men on the pediatric courtesy staff. 

This does put an added load on the nursery chief for he must keep on the alert to see that the 
care given these infants is up to hospital standards; but in practice this benevolent supervision is 
welcomed and no issue between the visit and a member of the courtesy staff has ever arisen. 

Dr. Snelling: 1 definitely feel that courtesy staffs should be allowed. The physician in charge of 
the nursery is responsible for the general over-all picture but not for the individual baby. He outlines 
a routine that can be used for the individual baby and in the absence of a courtesy doctor, he can 
adapt the routine to fit that baby; but the courtesy doctor, if possible, should assume direct 
responsibility for the child. I feel that if we are going to avoid socialized medicine this must be 
our practice. 

Chairman Clifford: As you can gather from my preceding remarks, I too am in favor of a large 
courtesy staff with privileges of seeing both full term and premature infants. It is one of the most 
effective means of postgraduate education in the field when the system operates as it must under 
a measure of control by the permanent pediatric visit. 

At one time in our hospital the obstetrician could invite any physician he chose to attend any 
private full term or premature infant. This system was found unsatisfactory as we could exercise 
no control over glaring breaks in technic and dangerous practices. You may be interested in our 
present method of operating our courtesy staff. To see a patient in our hospital a man must be on 
the courtesy staff. To be eligible a man must either be a member of the New England Pediatric 
Society or a diplomate of the American Board of Pediatrics. If too young to be eligible to take 
the Board, a man may apply for temporary privileges with the understanding that he must have 
passed his Board within 5 years of becoming eligible or be dropped from the staff. All applicants 
must be recommended in writing by 2 members of the active or courtesy staff and passed on by 
the Staff Council. (The Staff Council consists of 3 elected representatives of the Obstetric Staff and 
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Ex-officio: The Hospital Administrator; the Obstetrician-in-Chief; the Chief of the Out-Patient De- 
partment; the Chief Pathologist; the Chief Anesthetist and the Pediatrician in Charge.) The courtesy 
staff receives printed notices concerning policies and technics and is brought together on occasion 
for meetings. This system, with the power to expel a man from the courtesy staff, and thus from 
seeing patients, gives effective control over the staff and insures that hospital standards will be~ 
adhered to. 

Question: Does that include the premature infants? 

Chairman Clifford: Yes, any member of the courtesy staff can and does attend his private 
premature infant patients in the premature nursery. The routine for the care of our premature 
infants is written out in detail; exceptionally capable and diplomatic head nurses have charge of all 
prematures; the responsible pediatric visiting man and his resident house officers have direct charge 
of the ward prematures and exercises indirect supervision over the private patients. Under these 
conditions we have had no occasion to regret our liberal policy. The infrequent courtesy staff 
pediatrician leans over backward to cooperate and do the right thing; as stated above, the’ system 
provides perfect postgracluate education. It also creates great good will toward the hospital. 

Dr. Snelling: 1 think that the postgraduate course the average man picks up in coming to see 
a baby in a well run nursery is one of the most important functions of a well run nursery—not only 
in regard to premature babies but with regard to care of all newborn. ‘ 


B. Nursing Service Responsibilities 


Chairman Clifford: Would any member of the group care to comment on the important responsi- 
bilities of the nursing service? 

Dr. Earl Smith, Cleveland: In discussing the nursing service responsibility, I would like to ask 
your opinion about using volunteer nurses’ aides in the nursery. We are so short of help that we 
have instituted a program of selecting capable women from the community to volunteer one day a 
week for service. There has been a great deal of oppositon, of course, but we have found they are 
of tremendous value and though the nursing service was against the program to begin with they 
are now asking for more volunteers. The head of the volunteer service is a capable woman. She has 
selected women whose children are older and whom she feels would fit into this program: people 
who will accept responsibility and will come knowing that we depend on them. We have given 
them a 4 hour orientation course in which the organization and the problems of the hospital are 
explained to them. The heads of the nursing and volunteer service, etc., speak to them. They are 
taken through the hospital and shown the problems that we face and then one of the pediatricians 
gives them a talk on the newborn infant. Following a complete physical examination, they receive 
on-the-job training. The nursery supervisor gives them jobs commensurate with their capabilities. 
I feel that the number of hours of service we obtain through the year is tremendous. 

Chairman Clifford: Is this in the newborn or the premature nursery ? 

Dr. Smith: This is just in the newborn nursery; they do not handle any baby that is not normal 

Dr. Snelling: What specific duties do you allow them to do? 

Dr. Smith: Initially they observe, then they feed normal infants, bathe them, change diapers, 
change soiled clothing, take babies to the mothers; practically every duty that the paid nurses’ aide 
would perform. 

Dr. Snelling: Do you have any difficulty in the relationship with the mother, that is, in personal 
relationships? The nurse will maintain an impersonal attitude but an untrained person might display 
an emotional attitude and might disturb the mother’s feeling in the hospital. A nurse’s impersonal 
attitude can quiet an excited mother while an untrained person may say the wrong thing. 

Dr. Smith: Well, of course, our big problem is that the nurses are few and the nurse situation 
is so bad that our mothers get practically no attention at all unless these girls are on duty. If a 
tense situation arises the volunteer immediately calls a nurse. They are instructed not to give any 
advice or make comments. 

Chairman Clifford: Does any other hospital use this technic? 

Dr. Roy Andrews, Mankato, Minn.: We have a training school of one year. Upon completing 
this course the students are put into the hospital to serve under trained nurses. I am suggesting 
that as an alternative; I think it should be better. 

Dr. Nelson Newmark, Springfield, Mass.: I would like to ask Dr. Smith whether his volunteers 
are good volunteers as far as coming each time. One of the failures of volunteers is that they get 
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mixed up with other .activities because of the goodness of their hearts and don’t have time for 
everything. 

Dr. Smith: We have tried to impress them with the fact that if they are not going to show up 
we are not able to use them. 

Chairman Clifford: We have found, as has Dr. Andrews, the paid trained nurses’ aide to be 
invaluable—even in the premature nursery. 


C. Records and Vital Statistics 


Chairman Clifford: 1 would like to ask this group if we should suggest to the Academy's Committee 
on Fetus and Newborn that they provide forms for the uniform reporting of statistics from ‘our 
individual hospital newborn services. It would be my thought that the Committee might serve as 
the central clearing house for these reports and once a year publish tables of results in PEDIATRICS. 
Each hospital would be identified by a code number known only to it and the Committee. Perhaps 
the Committee might find a prize to give the best report and one for the hospital showing the 
greatest improvement over a predetermined period of years. 

Dr. W. R. Whitly, Evanston, Ill.: 1 think that would be an excellent plan. 

Dr. Snelling: 1 think it would be an excellent plan to stimulate greater interest in the subject 
for a man who is working by himself to know what is done in other places. All of us do what we 
think is best but if we could compare our work with that of others, it should stimulate us to improve. 
We should also try to help others by forwarding the information we have. 

Chairman Clifford: To pursue the thought still further, the forms furnished by the Committee 
on Fetus and Newborn should contain a definition of ‘‘premature-birth,” “live-birth” and “‘still-birth.” 
I would like to campaign for the universal reporting of premature mortality in hospitals in terms of 
deaths per 1,000 live births in addition to mortality in percentages; for instance 2 hospitals can 
report identical premature mortality rates of say 15%; the first hospital with an incidence of pre- 
maturity of 5% loses 8 babies per 1,000 total live births while the second hospital with an incidence 
of 10% prematures loses 15 babies. Furthermore it would be my hope that data from individual 
hospitals would include pregnancy wastage, total number of pregnancies and their outcome as fetal 
deaths, neonatal deaths and survivals according to gestational age. (I. Less than 20° completed weeks: 
II. 20 weeks completed but less than 28: III. 28 completed weeks and over: IV. Unknown.) 


D. Construction and Utilization of Facilities 
Pediatric Observation Nursery 
I would like to recommend that every maternity hospital have an observation nursery for full 
term infants with a history of (a) difficult resuscitation; (2) difficult labor; (c) intra- or extra- 
uterine anoxia; (d) breech delivery; (¢) abdominal delivery; (f) postmaturity; (g) yellow vernix; 
(h) congenital malformations; (i) erythroblastosis; (j) maternal diabetes; (k) previous sibling 
with difficulty in newborn period; and (1) maternal problems such as sterility, repeated abortions 
or miscarriages, etc. Our experience has shown that by so screening infants at birth and immediately 


sending them to a pediatric observation nursery it is possible to capture 95% of the neonatal 
mortality and morbidity. 


II. PRENATAL MANAGEMENT 


Chairman Clifford: Modern medicine has effected marked reduction in infant mortality; however, 
this has been accomplished in the main by reductions in the age groups beyond the neonatal period. 
In spite of all the efforts of private and governmental groups the degree of reduction in neonatal 
mortality, of which prematurity contributes 60%, has been most discouraging during the past 15 
years. It is my belief that real reductions in neonatal mortality will follow methods of management 
that reduce total pregnancy wastage. In fact the field of prenatal pediatrics is virgin territory, the 
exploration of which may offer rich rewards. 


A. Diet-Infection-Socio-Economic Status 


Chairman Clifford: Do you wish to speak about nutrition, Dr. Snelling? 
Dr. Snelling: Certainly. Dr. Ebbs and Dr. Tisdall have carried out a study which showed that the 
incidence of prematurity and other birth accidents were greatly minimized by a few supplements to 
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the ordinary diets of people who were in the lower income group. Without any question, it is 
shown statistically that there was great benefit obtained with the addition of extra vitamin D, extra 
vitamin C and a little extra protein to the diet. The additions to the diet were not great when you 
consider them, but they did decrease the incidence of birth accidents and the difficulties encountered 

in the first few days of life of the baby. is 

New Speaker: That is perfectly correct but the difficulty is that, though the women who come 
to the clinic can be followed and given these supplements, the great percentage of prematurity are 
in the women who don't attend these prenatal clinics. Those are the ones who are not particularly 
interested in whether they get a good diet and, therefore, we have the high percentage of prematurity. 

Dr. Snelling: That is purely a matter of educating the man in practice. The general practitioner 
and the obstetrician do an excellent job. I don’t know what holds in other. centers but I do know 
that of late years the obstetricians here are becoming more interested in a complete diet rather than 
something to keep the mother’s weight down; also they are interested in doing something about her 
electrolyte balance if she has a tendency toward retention. Previously an obstetrician was interested 
in just weight, in the diet, if the pregnant woman was gaining too much to cut down the total 
calories and if she was having some edema to cut down her salt. But of late years they are interested 
in the vitamin supplement and proper protein intake. I feel that it is purely a matter of education; 
when they see the value of instituting this kind of program, better progress will be made: 

Chairman Clifford: If diet and nutrition can influence the occurrence of congenital defects and 
prematurity, the causative factors at least for the former must be operating early in pregnancy. 
Perhaps the correction of diet at the first prenatal visit at 2 months may already be too late. I have 
records to show that premature infant incidence’ and mortality is higher in the charity-type hospital 
where patients in the lowest socio-economic group are attended and who in many instances appear 
as an emergency for delivery with no prenatal care whatsoever. The provision of a favorable nutri- 
tional environment for all women at the moment of conception is a problem involving health 
education of the entire population and raising the standard of living for the whole community. 

Dr. Snelling: What is the incidence of women arriving at the hospital in the state you mentioned, 
totally unsupervised up to the point of delivery? I don’t think that happens here except perhaps in 
our outlying districts and it doesn’t hold even in our smaller town that patients going into the 
hospital haven’t had supervision. 

Chairman Clifford: My point is that even though prenatal care begins at 6 weeks of pregnancy 
the fetal damage may already have taken place. 

Dr. Snelling: But in the work done here, those were the women who were improved. 

Chairman Clifford: \t did improve them but only by reducing the incidence of prematurity. 
Is that not correct? 

Dr. Snelling: Yes. 

Dr. Carl Zelzon, New York City: 1 work in one of the city hospitals in New York City and of 
the total babies delivered in a year, I would say at least one third never have been to a prenatal 
clinic. We have a premature birth rate almost twice that of the rest of the city. 

Chairman Clifford: Burke, Stevenson, Worcester and Stuart have and still are conducting such 
studies in our hospital. They used protein intake as the index of an adequate diet and found that 
when there was gross inadequacy of diet the incidence of prematurity and congenital anomalies 
increased. Since the injury résponsible for congenital defects must take place in the first or second 
month of pregnancy, we have a big job to get the women of child-bearing age in the population in 
good physical condition which includes good nutrition prior to conception. 

The role of infection in producing fetal disease and congenital malformation in the early weeks of 
pregnancy has been explored in connection with rubella. Whether other infections of bacterial or 
viral origin can affect the fetus is a matter of current study. It would be of interest to hear if 
members of this group have had any personal experience bearing on this subject. 

Dr. M. B. Low, Greenfield, Mass.: 1 have seen 2 such cases in the last 5 years and both turned 
out badly. I think rubella is sometimes hard to diagnose unless it is epidemic at the time. One of 
the babies is very defective generaJly and the other was born with cataracts, microcephaly and tetral- 
ogy of Fallot. 

Chairman Clifford: Certainly the damage rubella may inflict on the fetus is susceptible to pre- 
vention. The prevention consists in seeing that all young women contract the disease prior to mar- 
riage. I have heard rumors, for whose accuracy I cannot vouch, that certain summer camps 
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for girls in England make an effort to introduce rubella into the group. Such a practice might be 
worth considering in our girls’ camps and schools. 

Dr. Snelling: Supposing rubella arises in the home and in one of the children—is there any 
prophylactic measure that should be used with the mother if there is a question whether she has or 
has not had them in the past? 

Dr. M. B. Low, Greenfield, Mass.: I don’t think Dr. Aims McGuinness would mind my quoting 
him on that. Talking to me about that yesterday, he said he believes that you would have to give at 
least 20 cc. of gamma globulin in order to get any prophylactic result in rubella. He has had 2 
cases of rubella in young women to whom he has given 20 cc. of gamma globulin. 

Dr. John C. Williams, Philadelphia: 1 have had a pregnant patient with herpes zoster who de- 
livered a baby with a congenital defect; the infant died. 

Chairman Clifford: \t is difficult to gather reliable evidence as to the role of other types of 
maternal infection on the fetus. For one type of fetal damage the injury must take place in the first 
2 months following conception. This means that the obstetric history must be carefully obtained at 
the first prenatal visit and even then memory as to the infection 2 or 3 months previous may be 
vague and unreliable. We use a special rubber stamp on the record to remind the examiner to in- 
quire into possible infections. 

A second and increasingly important type of fetal infection may occur late in pregnancy. In both 
toxoplasmosis and hepatitis the infant may be actually infected without the mother having had any 
recognizable symptoms. An increasing number of cases are being reported wherein the infant has 
acquired a bacterial infection in utero and has septicemia or meningitis on delivery. A few cases are 
on record of a fetus that had poliomyelitis along with its mother. 

The gathering of information on fetal infections might be another worth while project for our 
Committee on Fetus and New Born. 


B. Sterility and Miscarriage and C. Premature Birth 

Chairman Clifford: One of the most promising approaches to the problem of reducing pregnancy 
wastage has been provided by the researches of Smith and Smith working at the Free Hospital for 
Women and at the Boston Lying-in Hospital. These workers believe that in toxemia, premature de- 
livery and intrauterine death there is a deficiency of the placenta in the secretion of estrogen and 
progesterone. This deficiency can be estimated by pregnanediol measurements on the urine. They 
contend that there is a reciprocal relationship between the vascular supply to the uterus and the 
production of placental steroid hormones. Through the prolonged administration of synthetic es- 
trogen diethyl stilbestrol, they stimulate the placental secretion of sex steroids and improve the 
vascular supply to the uterus. The effects of diethyl stilbestrol administration to 387 presumably 
normal primiparous women was compared with 555 primiparous controls; the treated group had an 
incidence of one third as many toxemias, one half as many premature births, one third as many 
postmature infants and one fourth the fetal mortality rate. 

Smith and Smith have given stilbestrol to 1191 pregnant women, in an attempt to avert threatened 
abortion or to prevent late complications that might have been anticipated in view of their medical 
or past obstetric histories. The birth weights of the premature group according to gestational age were 
86% above the expected. The birth weights and lengths of the premature infants of 387 normal 
primagravidas treated with stilbestrol were compared with similar data from 555 normal untreated 
primigravidas; the stilbestrol group was 90% above the average while the controls were 60%. The 
stilbestrol premature babies had a mortality rate of 6.3% compared with a rate for the controls of 
16%. When subdivided into comparable 500 gm. weight groups the stilbestrol infants still had a 
markedly lowered mortality rate over the controls. 

(See Smith, O. W., and Smith, G. V. S., Influence of diethyl stilbestrol on progress and out- 
come of pregnancy, Am. J. Obst. & Gynec. 58:994 (Nov.) 1949, and Smith, O. W., and Smith, 
G. V. S., Use of diethyl stilbestrol to prevent fetal loss from complications of late pregnancy, New 
England J. Med. 241:562 (Oct.) 1949.) 

Smith and Smith have just announced a new discovery, as yet unpublished, that may have an 
_ important influence on the infants of toxemic mothers. They found that large doses of penicillin 
(1,000,000 units intravenously followed by 500,000 to 1,000,000 units orally every 2 hours) will 
neutralize the menstrual toxin, held to be the cause of toxemia, producing a rapid fall in urine al- 
bumin and a slower fall in maternal blood pressure. They emphasize that this treatment will not 
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remove placental damage already present—but to save the fetus in severe toxemia, the use of penicil- 
lin at the earliest sign of trouble coupled with the administration of stilbestrol may allow the pro- 
longation of pregnancy to fetal viability. 

The management of the severe diabetic patient (of long duration with extensive vascular dam- 
age) according to the technic worked out at the Joslin Clinic and the Boston Lying-in Hospital by~ 
Drs. Priscilla White, Warren Sisson, Sidney Gellis, Luke Gillespie and Bristol Nelson furnishes yet 
another exciting example of how pregnancy wastage can be reduced. Untreated, this group of pa- 
tients have a pregnancy wastage rate of 55%; treated by sex hormones during pregnancy and de- 
livered at 35 weeks of gestation, the pregnancy wastage has fallen to 10%. 

It is of more than passing interest that a powerful growth stimulus is present in this diabetic 
group, for the infants at 35 weeks’ gestation are much more mature as judged by birth weight and 
length and activity than similar age infants from other sources. I have personally examined bona 
fide 35 week infants of this group weighing 8 to 9 pounds and 21 to 22 inches in body length. 


D. Postmaturity 


Chairman Clifford: Many years ago considerable attention was paid to the postmature infant in 
this country. At that time it was reasoned that prolonging pregnancy would result in a day-by-day 
increase in size and weight with its resulting problem of delivery. When scientific studies, proved 
that a big baby was big by its 38th week and that there was but slight growth in weight and size 
beyond this period, obstetric interest in the problem disappeared to the point that Eastman’s most 
recent text of obstetrics states that postmaturity presents no obstetric problems. 

Over a number of years I have been interested in trying to correlate the infant's clinical condition 
at birth with his gestational age. A large group of postmature infants can be diagnosed at birth 
almost at a glance. These infants are long and thin, almost malnourished; their skin, nails and cord 
may or may not have a golden yellow stain; their skin is invariably cracked, pealing, shiny and 
parchment-like; there is practically no vernix caseosa present on the skin at birth. Furthermore these 
infants have a high incidence of morbidity and a higher death rate than expected for full-term 
infants. 

We have recently made a statistical study of the postmature infant (Clifford, S. H., Reid, D. E., 
and Worcester, J., Postmaturity, Am. J. Dis. Child 82:232 (Aug.) 1951) and found they were re- 
sponsible for much pregnancy wastage. Postmaturity was found an especial hazard to the primi- 
gravida; after 300 days’ gestation one in every 10th infant died. For the primigravida 26 years of age 
and over who delivered after 300 days’ gestation, one in every 3rd infant died. Studies are continuing 
but have not reached a point where specific recommendations as to management or treatment can 
be ventured. 

Dr. H. H. Hildebrand, Ames, lowa: Would you say a word about diabetic babies ? 

Chairman Clifford: Babies of mothers with severe diabetes are apt to have a difficult time. They 
are usually hypotonic and edematous with a great deal of respiratory distress, atelectasis or hyaline 
membrane disease, if you wish. Their lungs are poorly expanded and they have 3 or 4 days of touch 
and go. Fortunately these symptoms disappear gradually and most of them recover. We keep these 
infants in an atmosphere of 50% oxygen to which we have recently been adding water vapor by 
running the oxygen through a nebulizer. I am not so sure yet whether the high humidity improves 
the results over that to be expected using oxygen alone. 


III. MANAGEMENT IN THE NEONATAL PERIOD 

Dr. Snelling: 1 am concerned about acquainting the young pediatrician going out in practice 
and maybe some of the older pediatricians with what the normal course of events is with a baby after 
birth. When I started in practice I remember being called to see a baby born by cesarean section, 
a pale baby with feeble respirations; I remember wondering what I should do and how to tell that 
everything was all right. I remember telling the father that everything was all right and going back 
in an hour to take another look and finally finding that everything was all right. During that period 
I had no idea what was going to happen. I feel that before he has had considerable newborn experi- 
ence, the average doctor would not know when there is danger and when there isn’t. 

Another situation that every one of us meets is that of vaginal bleeding in the newborn period. 
That is a perfectly common phenomenon which requires no action. It occurs frequently but I know 
of a number of these cases that have been referred to the Sick Children’s Hospital as hemorrhagic 
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disease of the newborn just because of the vaginal bleeding. Then, you have also seen a number of 
babies in that period have a vaginal discharge. That is another thing that is quite common. I have 
been called. to determine whether a child has a congenital heart because it had discoloration of the 
face as a result of bruising occurring due to changes of pressure during labor. 

It takes months or years of experience to know what is normal at that particular period of life 
and what isn’t. I feel that our course of training, certainly for house doctors and people going into 
practice, should be an extensive period of observation of the normal in the newborn period. 

Chairman Clifford: That is an important point, Dr. Snelling! Our hospital is, I believe, the only 
one in the East that allows medical students, visiting physicians and postgraduate students entry into 
the well baby nurseries and even the premature nurseries. This practice has been in operation over 
20 years with no evidence that it has created an infection hazard in the nurseries. 


A. Resuscitation 


Dr. Snelling: 1 would like to know the number of cases that end up as useless individuals in cases 
of difficult resuscitation where there has been some cerebral anoxia and death of tissue. Also, in the 
less severe cases, will keeping a child in high oxygen atmosphere enable the damaged cells to recover 
and possibly prevent the process from returning? 

Chairman Clifford: 1 do not know if there are a certain number of damaged cells in the central 
nervous system that may recover in the presence of adequate oxygen—McKhann postulates that there 
are and that certain cells may be in this borderline state for years. However, this theory has not been 
accepted by other workers. I believe that the damage produced by intrauterine anoxia can be ex- 
tended by extrauterine anoxia and insofar as oxygen administration eliminates this further anoxic 
damage the child’s mental future will be safeguarded. The damage already done is irreversible; it 
may be extensive or minute, it may be manifest at once or it may take years for the localized injury 
to become evident. . 

Chairman Clifford: Does anyone do intubation under direct laryngoscopy in routine resuscitation ? 

Dr. Robert E. Long, Berkeley, Calif.: In our hospital these are done by an anesthetist in the de- 
livery room. They are trained and they do it first before the baby comes to the private hospital. The 
baby is not sent to the nursery until the anesthetist has discharged him completely and seen that the 
area-way is clear. 

Chairman Clifford: Does he do this to every baby? 

Dr. Long: Yes, to every baby—that is, every baby who has trouble. These anesthetists are trained 
to do this and I think it has done a great deal of good. 

Chairman Clifford: Do you think that we could reduce infant morbidity and infant mortality if 
this were done on every baby who seems to be in trouble? 

Dr. Long: 1 think if you have a man especially trained to do this it certainly would be of great 
benefit. 

Dr. Snelling: We do largely that type of procedure but only in those cases where it appears that 
things are not going to right themselves. I feel definitely that when done by a thoroughly trained 
person, the procedure does no damage. Certainly a person who has not had any experience with 
intubation should try it. Some of you may have seen the article published by Dr. John Fletcher and 
Dr. Jocelyn Rogers from the Toronto General Hospital, in which they showed they had resuscitated 
a much higher percentage of babies than in a previous period by carrying out that type of procedure. 
One of the points that they brought out was that of introducing oxygen into the trachea after a 
catheter has passed into it, to cut down the pressure to a very low level. That is where more damage 
is done—by running oxygen at too high a pressure. They had on the apparatus a reducing valve that 
would cut down to a low pressure. I think this is one of the important features in intubation—to 
make sure that you don’t do damage by blowing the lungs up with an oxygen pressure that is way 
above what the baby can stand. 

Chairman Clifford: 1 have always been fearful of the damage that might result to the infant 
through enthusiastic direct intubation by unskilled persons. It was my privilege to be a member of 
a panel discussing this problem and I recall Dr. P. Flagg’s warning that intubation under direct 
laryngoscopy should only be attempted by a trained person and then only when the infant has reached 
‘the hypotonic-flaccid-reflexless stage of asphyxia. He could not recall a patient where there was ma- 
terial to aspirate that might have been causing obstruction. The whole point of the intubation was to 
introduce oxygen directly into the trachea. 
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Dr. C. Collins-Williams, Toronto, Ont.: 1 would like to ask how many minutes you should wait 
before you do any tracheal aspiration? 

Dr. Snelling: One should wait about 5 minutes at least. I have been present at a number of cases 
of special deliveries and particularly in some instances of breech deliveries where the infants may 
have swallowed a lot of fluid down the ordinary clearing; removing the fluid takes a lot of time. My 
feeling is that one shouldn’t rush in within a short time and then there is a limit that one should not 
go beyond. I would say that 5 minutes should be the laboratory level. That is my personal opinion. 


B. Management of the Premature Infant with Relation to Retrolental Fibroplasia 


Chairman Clifford: Dr. Julian F. Chisholm has outlined the 6 stages in the development of 
retrolental fibroplasia: 


Stage 0: Normal. 


Stage 1: Enlarged arteries and veins—relatively straight. 

Stage 2: Greater dilatation with tortuosity. 

Stage 3: Stage 2 plus generalized retinal edema with some hemorrhage and/or vitreous haze. 
Stage 4: Stage 3 plus hemorrhage into the vitreous and/or localized retinal detachment. 

Stage 5: Stage 4 plus disturbance in disc margins from retinal fold or partial peripheral or central 


membrane formation. 

Stage 6: Partial to complete occlusion of the lens by membrane. 

(Kinsey, V. E., and Chisholm, J. F., Jr., Retrolental fibroplasia: Evaluation of several changes in 
dietary supplements, Am. J. Ophth. 34:1259, 1951.) 

The eyes of all premature infants of 4 pounds birth weight and under should be examined by an 
ophthalmologist approximately every 2 weeks from birth to 3 months of age. Early changes may be 
detected in the first week; however, the changes usually begin to appear in the second or third 
week, but may start later. The baby is usually considered safe if changes have not appeared by 3 
months. 

About half of all infants of 4 pounds and under progress to Stage 3; the vast majority. then 
spontaneously return to normal. Some infants advance to later stages where they may remain or again 
may undergo spontaneous regression. All eyes reaching Stage 5 have some permanent interference 
with vision. 

Unfortunately the cause of this condition is still unknown and there is no known method of 


successful prevention or treatment. All methods of treatment to date, including ACTH and cortisone, 
have been disappointing. 
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SPECIAL SECTIONS 
THE PEDIATRICIAN AND THE PUBLIC 


“A forum where discussion could be free, intelligent and continuous.” 


Pau A. Harper, M.D., Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are they 
to be interpreted as .the official opinion of the Academy. 


T THE annual meeting of the American Academy of Pediatrics in Toronto in 
October, Sir James Spence, Professor of Child Health at the University of Durham, 
Newcastle-on-Tyne, spoke on “Socialized Medicine in England” and Dr. Louis H. Bauer, 
President-Elect of the American Medical Association, spoke on ‘The Growth of Organ- 
ized Medicine in the United States.” 
Dr. Bauer's paper is presented in this issue. It is planned to present the speech of Sir 
James Spence at a later date. 


THE GROWTH OF ORGANIZED MEDICINE 
IN THE UNITED STATES 


By Louis H. Bauer, M.D. 


The American Medical Association was organized in 1847. Its original aim was the 
improvement of medical education in the United States. This still remains one of its im- 
portant activities but the Association has expanded tremendously since its formation. 

It now consists of 2,011 component county and district societies and 53 constituent 
associations in the States, Territories and Possessions. County and district societies elect 
delegates to the state associations and the whole membership of these county societies takes 
part in their election. These delegates form a State House of Delegates which in turn 
elects delegates to the American Medical Association. 

The A.M.A. House of Delegates is the legislative body of the Association and is re- 
sponsible for all official policies. All reports, resolutions and recommendations are referred 
by the House to several Reference Committees who hear testimony on both sides of every 
question and then render reports to the House. Here all reports are debated again and 
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brought to a vote. Any member of the Association, whether or not a member of the House, 
can appear before a Reference Committee and state his opinions and recommendations on 
the matter under discussion. 

Between sessions of the House of Delegates, the Board of Trustees is the governing - 
body. It consists of nine members plus the President and President-Elect. Each Trustee 
is elected for a term of five years and is entitled to one re-election only. The Board carries 
out the policies of the House of Delegates, acts in administrative supervision over the 
various activities of the Association and has control of the finances. It appoints a General 
Manager as its immediate agent. It also appoints the Editor. There are several Councils 
and Bureaus, some of which are House-elected Councils and the others appointed by the 
Board. 

These Councils and Bureaus are as follows: 

A. Council on Scientific Assembly. This Council arranges the programs of the Scientific 
Assembly and coordinates the various Section programs of which there are 19. 

B. The Council of Medical Education and Hospitals was organized in 1904 to improve 
the standards of medical education. As a result of the Council's work, medical education 
in the United States which was at a low ebb at the turn of the century is now unsurpassed 
anywhere in the world. 

The Council also registers hospitals, and inspects and approves them for intern and 
resident training. It collaborates with the National Specialty Boards. 

C. The Council on Pharmacy and Chemistry was organized in 1905 to protect the 
medical profession and the public against quackery in the social aspects of medical prac- 
tice, and against fraud, undesirable secrecy and objectionable advertising of proprietary 
medicine. Its work has expanded to include publications and research. The physician and 
the public are safeguarded by the rulings of the Council. The Council has a subcommittee 
on Research. 

D. The Council on Foods and Nutrition organized in 1929, evaluates the nutritional 
claims of food product processors, particularly with reference to special purpose foods. 

E. The Council on Physical Medicine and Rehabilitation, organized in 1925, gathers 
and disseminates information on the therapeutic and diagnostic value of certain devices 
and methods employed in the practice of medicine. 

F. The Committee on Cosmetics evaluates cosmetics and toilet goods preparations as a 
protection to the public. 

G. The Chemical Laboratory was established in 1906 to aid the Council on Pharmacy 
and Chemistry in the evaluation and standardization of medicinal agents. 

H. The Bureau of Investigation, also established in 1906, is a clearing house on patent 
and over-the-counter medicines and related sundries, all forms of quackery, medical fads 
and fakes. Its files contain over 500,000 cards. The physician or the public can quickly 
obtain information from this Bureau on questionable agents or apparatus. 

With these Councils and Bureaus, it will be seen that the physician in the United States 
owes much to the American Medical Association. The high grade of the medical schools, 
the assurance of high grade medicaments and apparatus and the protection against 
nostrums and quackery place the practice of medicine on a far higher plane than would 
be the case if the Association did not carry on these activities. 

Besides the scientific programs arranged by the Council on Scientific Assembly and the 
Scientific Sections for the Annual and Interim Sessions of the Association, the Bureau of 
Exhibits is concerned with the graphic presentation of scientific and health education 
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of the public. These exhibits constitute a wonderful postgraduate course of instruction 
for the physician. A Committee on Medical Motion Pictures acts as a clearing house for 
information on these and distributes them on a rental basis. 

The medical publications of the Association need little comment as they are well-known. 
The Journal of the A.M.A. and the nine special journals are outstanding and familiar 
to all. The Quarterly Cumulative Index Medicus gives ready reference index to nearly all 
worth while articles and books published in the most important medical journals. It is 
published at a considerable financial loss as a service to the profession. 

The library of the Association is a service library for its members. It maintains a lend- 
ing and package library service at no charge except for mailing. 

If we consider all these scientific activities of the Association together, it will be readily 
seen that the practice of medicine in the United States would indeed be far below its 
present level were it not for the American Medical Association. 

The Association has many activities other than the strictly scientific ones already men- 
tioned. We have the Bureau of Health Education which conducts radio and television 
programs; sends out speakers and assists physicians in preparation of speeches to lay 
audiences; provides consultation service to medical, public health, government and lay 
organizations, commercial companies and individuals and publishes a monthly lay Journal 
known as Today's Health. \t carries on a program in school health and physical fitness and 
aids in the protection of medical research. 

Then there are the medico-socio-economic activities of the Association. These comprise 
(a) the Judicial Council which adjudicates all questions of ethics and interprets the laws 
and regulations of the Association; (b) the Bureau of Legal Medicine and Legislation 
which studies and compiles reports on legislation, both Federal and State, and court 
decisions affecting the practice of medicine; (c) the Council on Medical Service. This 
Council studies the effects of social and economic changes on the problems of medical 
care. It has seven circulating committees on prepayment hospital and medical service; 
extension of hospitals and other facilities; medical care of veterans; medical care of 
industrial workers; medical care of the indigent; maternal and child care; and lay- 
sponsored voluntary health plans; (d) the Committee on Rural Health, which has been 
active in maintaining contact with leading farm organizations and other groups interested 
in improving rural health services. It holds a national conference on Rural Health each 
year; (e) Council on Industrial Health, organized in 1938 to assist the medical profession 
in developing and maintaining a high standard of health in industry. (f) The Council 
on National Emergency Medical Service which is concerned with problems involved in 
the mobilization of the nation’s civilian population, industry, agriculture and the armed 
forces in time of national emergency. (g) Bureau of Economic Medical Research. This 
Bureau assists the various Councils and Committees by conducting research projects in the 
economics of the practice of medicine. (h) The Washington office is responsible for the 
dissemination of information regarding the policies and activities of the Association to 
Congress and the various Federal agencies. It also provides the Association with informa- 
tion relative to the status of all Federal bills pertaining to health. 

The Public Relations Department is now expanding so as to take over all the public 
relations of the Association. It includes the Press Bureau. 

Finally there are the administrative departments including the office of the General 
Manager; the Bureau of Industrial and Personnel Relations; the Membership and Sub- 
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scription Department; the Directory and Biographical Department which keeps track of 
every doctor from the time he enters medical school until he dies, and which publishes the 
American Medical Directory ; The Business and Advertising Department, the Accounting 
Department; and the Cooperative Medical Advertising Bureau which assists State medical 
journals in obtaining high grade advertising. 

The Association is housed in a nine-story building occupying two-thirds of a city block 
and it has over 800 full time employees. 

During the first 50 years of its existence the Association was not a very effective or- 
ganization, but during the past 50 years it has grown in effectiveness and influence. It 
has done more to improve the standards of medical education, medical care and hospital 
care than all other organizations combined. 

The studies of The World Medical Association have shown that whenever a country 
does not have a strong national medical association, medical care and medical education 
are of low standard. 

In any large association there are bound to be differences of opinion. This is healthy, 
but the majority must rule. Any member of any organization who does not approve of the 
policies of that organization should go to work to try to change them and not stand idly 
by and just criticize. 

No governing body is ever going to adopt any policies which are at variance with the 
will of the majority of the members. 

No organization is perfect nor ever will be, but I can assure from years of close contact 
with the American Medical Association that there is no group more unselfishly devoted 
to the interests of medicine and of the public than the Officers and Trustees of the Ameri- 
can Medical Association. Work from within the Association, not from without it. Support 
those activities of which you do approve and work for a change in those of which you 
disapprove. 

Remember, history has shown that whenever groups within the profession start to 
bargain independently, the influence of the profession is lost. 





The methods of medical care have undergone radical changes during the past half 
century. In many areas these changes have been extensive and have caused a change not 
only in the type of medical care rendered, but also in the relationship of the physician to 
society and government. 

Medical education has likewise undergone many changes. This is particularly true 
in the United States. 

As already stated, the American Medical Association, organized in 1847, had as its 
prime objective the improvement of medical education. Tremendous improvement has 
resulted. A half century ago there were many low grade medical schools and diploma 
mills operating in the United States. Now there are none. Every medical school is of high 
grade, and medical education in the United States and Canada is unsurpassed anywhere 
in the world. 

We have now reached the point, however, where medical education again should be 
re-evaluated. The changes resulting from progress in medical science have caused in part 
the numerous changes already mentioned in medical care. The doctor today can take care 
of many more people than he could 50 years ago. Good roads and automobiles have 
resulted in his making his rounds much more rapidly. The increase in the number of 
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hospitals and the different attitude of the public towards hospitals has meant that many 
of his patients formerly in various localities are now housed under one roof. The so-called 
miracle drugs and modern surgery have shortened the duration of illness and so he can 
have a faster turnover of patients. 

The development of the ancillary services of medicine—such as highly trained nurses 
and technicians—has resulted in the doctor’s being able to devote more time to more 
patients, as many of the time-consuming procedures he formerly had to do himself have 
been taken over by others. 

Medical science has developed today to the point where no one person can know all 
there is to know about medicine. Specialization has resulted and the pendulum has swung 
far in the direction of specialization. Now the pendulum has begun to swing back and 
there is an increasing trend toward general practice. The general practitioner is still the 
keystone of the arch of the practice of medicine, and no one can take his place. 

Preventive medicine has made great strides and this has involved not only the prac- 
titioner, but the government health departments, social workers and the voluntary health 
agencies. 

Medical science has made medicine more complex and, therefore, more costly. Economic 
problems have arisen. These problems have resulted in many areas in conflict of the 
doc:or with the government. There has been a tendency in many countries for government 
to take increasing control over the practice of medicine. Prepaid insurance has come to 
stay. The question is whether such insurance shall be compulsory or voluntary. Govern- 
ments tend to the compulsory type, while the medical profession advocates the voluntary 
type. The profession feels that no system will give good medical care that interposes a 
third party between the doctor and patient, restricts the freedom of choice of doctor, or 
restricts the doctor in his treatment of the patients. 

The development of public health and preventive medicine has brought governments 
into the field of medicine. Such things as environmental sanitation ; control of epidemics; 
protection of food, milk and water supplies; control of insect-borne diseases must be a 
function of government as they must be carried out on a community basis and to be 
effective a police power is essential. 

Social medicine is the relation of the patient to his whole environment. It includes 
housing, clothing and nutrition. These are largely community responsibilities and involve 
civic action as well as action by the medical profession. 

The so-called contagious diseases are a joint problem of the individual doctor and the 
health departments. 

It has become necessary for the public to be educated on many phases of medicine. For 
example, the importance of early detection and treatment of diabetes and cancer; the 
importance of after-care of certain diseases such as rheumatic fever and poliomyelitis ; the 
dangers of certain diseases and of self-medication; the deceits of charlatanism and quack- 
ery; the resources of medicine—should all be matters of public information and many 
of them require public cooperation. 

In the development of insurance programs, if the participant has to pay at least part 
of the costs, he is interested in seeing the plan run efficiently and economically. The doctor 
is interested in seeing that medical matters are decided by trained medical men. Govern- 
ment plans are rarely, if ever, on a sound financial basis and rarely do governments seek 
or accept advice on medical problems from the medical profession. These plans are 
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increasingly costly and efforts to remedy the situation result in greater participation by 
government, more regimentation of the profession and deterioration of the type of medical 
care rendered the patient. 

The Right Honorable Sir Earle Page, Minister of Health of Australia, recently stated 
that no health plan can be made to work without the cooperation of those who have to — 
carry it out. 

Nothing in this world is free. In the case of medical care, if it is on the basis of private 
practice and voluntary insurance, the patient has to pay for it in fees or premiums. If it is 
a government sponsored system the patient still has to pay in taxes. Bear in mind that 
governments have no money except what they collect from citizens by taxation. 

In the future we may look forward to extension of public health coverage with the 
participation of local government in that field; extension of hospital and diagnostic 
facilities with perhaps more interlocking with large medical centers; a better balance 
between general practice and specialization; extension of prepaid hospital and medical 
care insurance on the voluntary basis; and the development of community responsibility in 
health problems with all agencies interested in health forming a Community Health 
Council. 

Health is a community affair. It involves doctors, dentists, nurses, pharmacists, labora- 
tory technicians, government health departments, voluntary health agencies, social welfare 
workers, and education and cooperation of the general public. 

Health and medicine are no longer an individual affair. There must be team work 
among all individuals and agencies. Each has its proper place in the whole team. The 
doctor must be captain of the team and lead the way to better health. No longer can he 
devote himself entirely to so-called curative medicine. He must be familiar with preventive 
medicine, social medicine and medical economics. He must educate the public. 

In the diagnosis of disease he needs the laboratory technician. In treatment he needs 
the pharmacist and nurse; in after care he needs the nurse, the social welfare worker and 
the voluntary health agencies; in preventive medicine he needs the government health 
departments, the voluntary health agencies and the cooperation of the general public; 
and in social medicine he needs the support of governmental and civic agencies. 

Medicine in becoming more scientific has become more complex, but while the doctor 
needs help from other individuals and agencies, no one can take his place nor offer the 
advice nor afford the leadership which he is competent to provide. The confidential 
relationship between doctor and patient remains as important as ever. When that is lost, 
medicine will degenerate into an assembly line product. 








TRENDS 


By JOHN P. HusBarb, M.D., Contributing Editor 


Statements appearing in this column do not necessarily reflect the opinion of the editor nor are they 
to be interpreted as the official opinion of the Academy. 


LOCAL HEALTH DEPARTMENTS ACCEPT INCREASING 
RESPONSIBILITY FOR THE MEDICAL CARE 
OF THE NEEDY 


NE of the pending medical bills which will undoubtedly receive active attention in 
O the second session of the 82d Congress is the Local Health Units Bill (S.445). 
This bill, to which we have referred in this column (March 1951), proposes an increase 
in Federal aid to the States to help establish and maintain a Nation-wide network of 
full-time local health departments. The stimulating effect of a tie-in with the defense pro- 
gram was given to the measure when the President urged Congress to approve such legis- 
lation in order that communities in defense areas may be provided with the means of 
meeting the increased burdens of sanitation, protection of food and water supplies, services 
for preschool and school children and other services to prevent disease and promote health. 

S.445 was passed by the Senate. The House Interstate Commerce Committee is now 
considering this and similar bills. Several points at issue are whether this measure should 
be limited to the defense emergency period ; how public health services should be defined ; 
and the kind of minimum standards to be required. 

While this legislation is currently under discussion, new light has been thrown upon 
many of the important questions involved. A highly significant report, recently published 
by the American Public Health Association,* describes the changing concepts of the 
functions of local health departments and the extent to which they are now operating 
general medical care programs. 

In the first place, this report calls attention to the trend to place responsibility for 
medical care of the indigent and the needy in state and local departments of health. 
Historically the administration of services for the indigent, including such medical services 
as have been provided, has developed under a variety of auspices including voluntary and 
public agencies and independent city or county authorities. Considerable dispersion, 
duplication and division of functions have resulted. A large share of the responsibility for 
providing medical care for welfare recipients has been delegated to the state and local 
welfare departments. In recent years, however, the role of health departments in this field 
has been repeatedly emphasized. 

In January 1950 a joint resolution was approved by six national organizations: Ameri- 
can Dental Association, American Hospital Association, American Medical Association, 
American Nurses Association, American Public Health Association, American Public 
Welfare Association. This resolution stated in part that “‘any provision to finance medical 
care for assistance recipients should permit the administration of the medical aspects of 


* Terris, M., and Kramer, N. A., General Medical Programs, New York, American Public Health 
Association, 1951. 
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such care by public health departments and that such arrangements should have the 
support of these six organizations.” 

Also in 1950, the American Public Health Association recommended that the adminis- 
tration of new programs of public medical care be entrusted to local health departments 
and adopted the following statement of policy on the services and responsibilities of local 
health departments: 

“The concept of the services of the local health department has undergone considerable 
change. As a result of advancing medical knowledge and public health practice, there has 
been a sharp decrease in morbidity and mortality from infectious diseases, particularly in 
infancy and childhood and the early years of adult life. Because of the marked changes 
in the age distribution of the population, and in the spectrum of our health problems, the 
theory and practice of public health has expanded to include not only prevention of the 
onset of illness but also prevention of the progress of disease, of associated complications, 
and of disability and death. 

“The ‘desirable minimum functions’ of local health departments—vital statistics, sani- 
tation, communicable disease control, laboratory services, maternal and child health and 
health education—have been modified recently to include the control of chronic diseases. 
Accident prevention, the hygiene of housing, industrial hygiene, school health services, 
mental health, medical rehabilitation, and hospital and medical care administration are 
other areas of service and responsibility which have been incorporated into the programs 
of an increasing number of local health departments.” * 

The distribution of certain specialized health services—or perhaps more accurately the 
lack of their distribution—has been the subject of many studies. The Academy’s Study 
of Child Health Services defined in considerable detail the extent of services for children 
rendered by community agencies, including well-child conferences, mental hygiene 
services, services for the physically handicapped, public health nursing services, school 
health services, communicable disease control and dental services. A more general study 
referred to in the A.P.H.A. report} gives additional information on the extent to which 
health services were provided by official health agencies during 1949. Immunizations, 
constituting the most widespread service rendered to individuals, were reported to be 
available in virtually all of the local health jurisdictions. Ranking next in extent were 
the diagnostic and treatment services for venereal disease provided in approximately 1,700 
clinics maintained by 68% of the reporting local health units. 

More than 3,700 well-child conferences and about 1,500 clinics providing prenatal 
and postnatal services for mothers were conducted in 61 and 42%, respectively, of the 
local health areas. 

For the control of tuberculosis, 42% of the local health jurisdictions maintained 860 
diagnostic clinics and 18% conducted 305 collapse therapy clinics. 

Dental corrective services were provided for school children in 39% of the local health 
jurisdictions, for preschool children in 24% and for adults in 10% of the reporting units. 
Medical corrective services for school children with visual defects and for those with 
hearing defects were provided in 20 and 15%, respectively, of the local health depart- 
ments, while other corrective services for school children were available in 12% of the 
local communities. Reflecting the relatively recent development of these programs, 7% 


* The Local Health Department-Services and Responsibilities, Am. J. Pub. Health 41:302, 1951. 


+ Terris, M., and Kramer, N. A., General Medical Programs, New York, American Public Health 
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of the health departments reported the provision of mental health services and about 4% 
indicated the availability of diagnostic and treatment clinics for tumors. 

In addition, a substantial number of local health departments provided hospital care 
in association with their specialized programs. Thus over 100 local health departments 
provided hospital care for the tuberculous and for venereal disease patients and more than 
50 health units furnished hospital care for patients with acute communicable diseases. 
A smaller number of health departments also reported the provision of hospital care for 
maternity patients and premature infants. 

In the administration of many of these specialized programs diagnostic and therapeutic 
services for the needy have been an integral part of the service rendered by the health 
department. In fact, the effective contributions made by health departments in the control 
of venereal disease, tuberculosis and other communicable diseases have served to invali- 
date the traditional concept of a rigid separation of prevention and treatment. In this 
connection it may be well to note that the American Academy of Pediatrics has repeatedly 
gone on record as favoring the use of public funds to provide medical services to those 
groups of the population unable to meet the costs of medical care on their own account. 
With respect to child health, therapeutic as well as preventive care has become commonly 
accepted as a part of health department programs for premature infants, for crippled and 
for handicapped children. 

The scope of local health department responsibility for general medical care programs 
—as distinguished from the above specialized programs—represents a field of growing 
interest. The Subcommittee on Medical Care of the A.P.H.A. undertook in 1947 to survey 
this field and now presents the results of this survey. For the purposes of this study, 
general medical care programs have been defined to include the operation of general 
hospitals as well as the administration of general medical care for the needy. Such care 
may include the preventive, diagnostic and therapeutic services of physicians in home, 
office or clinic, hospital care, dental service, bedside nursing care, !aboratory services, drugs 
and appliances, and related services. The study does not purport to deal with the rather 
extensive preventive, diagnostic and therapeutic services rendered by health departments 
in connection with their specialized programs. 

Although practically all full time local health departments provide medical services 
in varying degree in connection with their specialized programs, a relatively small number 
of health units have responsibilities for administering general medical services. As of the 
date of the A.P.H.A. survey there were 62 (about 5% of all full time health departments) 
with general medical programs of varied scope and character. These programs which 
constitute the basis for this report are located in 21 states and the District of Columbia. 
The 23 county health departments in the state of Maryland conduct the only statewide 
general medical care program and represent the only major geographic concentration of 
such activities. General medical services are administered by a greater proportion of health 
departments in the more populated communities than by those serving the less populous 
areas. Thus, 17% of health departments representing communities of 250,000 or over 
administer general medical care programs in contrast to less than 5% of the health units 
in areas under 50,000 which have assumed such responsibilities. 

Approximately 90% of the local health department programs limit services to both 
public assistance recipients and medically indigent persons; medical services are restricted 
to welfare recipients in two programs and to medically indigent persons in one program. 
In two areas the health department administers a public hospital, and in one area a 
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voluntary hospital, which are available to the entire community. One program is restricted 
solely to emergency care without regard to economic need. 

In several communities persons receiving general public assistance are eligible for 
services while recipients of old age assistance, aid to the blind, and aid to dependent chil- 
dren obtain medical services, independently of the health department, from private phy- 
sicians upon welfare department authorization. 

Where eligible for services, public assistance recipients generally do not require more 
than a routine check by the health department with verification of status readily established 
through the welfare department. In some of the larger programs, e.g., Maryland and Balti- 
more, welfare recipients are automatically certified by the welfare department which also 
notifies the health department regularly of changes in dependency status. In a brief and 
lucid pamphlet which is mailed to all welfare recipients, the Baltimore City Health De- 
partment acquaints them with the services available through the program and how they 
can be obtained. 

Whether formal or informal, the “means test” is applied in all programs for medically 
indigent persons. The definitions of medical indigency range from a highly subjective 
characterization of a group of persons as beng on the “borderline of indigency” to a fairly 
specific definition based upon a schedule of incomes and other details. Generally, the 
larger the program or the more expensive the service (e.g., hospital care), the more 
refined are the technics utilized such as income schedules, field investigations and veri- 
fication through other agencies. In rural communities where the personal contacts are 
more intimate there is less dependence upon these formal devices and a greater reliance 
upon the health officer's familiarity with the population or an arbitrary decision by the 
“county physician” upon visiting the patient’s home. This is not to imply that health 
departments in smaller communities are more generous in providing services to medically 
indigent persons. In fact the reverse is frequently true. 

Information obtained from the applicant generally includes such data as family income, 
size of family, ownership of property and insurance coverage. The applicant is often 
required to sign an affidavit attesting to his inability to pay for medical care. In some 
instances the affidavit contains a legal quotation indicating the penalty for wilful mis- 
statement. 

Formal income scales to determine eligibility are more commonly employed in the 
larger communities and in the hospitals operated by health departments. The Maryland 
program has adopted a sliding scale with maximum income levels based upon varying 
costs of living in the different counties. For example, the maximum annual qualifying 
income for an individual ranges from $540 in one rural county to $696 in two of the 
more prosperous counties. ' 

Several of the hospitals utilize income schedules to determine whether an applicant 
is eligible for free services or whether partial or even full charges are to be levied. A 
number of hospitals also make nominal charges for. outpatient visits and drugs. Generally 
only a small percentage of patients is able to make partial payments. 

- Income scales are used with varying degrees of flexibility. Such factors as type and 
length of illness and recent large expenditures may be taken into account in the determina- 
tion of medical indigency. 

In all but four of the 58 programs where determinations of medical indigency are made, 
the health department is responsible for this function ; it is assumed by the welfare depart- 
ment in two programs and by the welfare division of the combined health and welfare 
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department in two others. Responsibility for the determination of medical indigency is 
delegated in the various programs to health officers, city or county physicians, clerical 
personnel, social investigators or trained social workers. In the smaller general medical 
clinic programs this function is assumed by the health officer or is more frequently dele- 
gated to a health department clerk or city or county physician, with questionable cases 
being referred to the health officer. It is in the larger polyclinic programs in urban areas 
where one or more social investigators may be employed in this capacity. Eligibility for 
hospitalization in health department-administered institutions is determined by admissions 
clerks or a social service staff with varying qualifications and training. 

There are wide variations in the scope of the general medical services provided by 
health department programs, ranging from the provision of home calls and drugs by a 
“city physician” to fairly comprehensive programs including physician’s services in home, 
office or clinic, hospital care, dental services, bedside nursing care, laboratory services, 
drugs and appliances. The high-lights of these programs are described in the report, 
together with a detailed outline of each. 











NEWS AND ANNOUNCEMENTS 


The central theme of this year’s regular refresher course for pediatricians at Tulane, Feb. 11 
through 16 inclusive, will be “Accidents.” Visiting faculty members for the course will include 
Dr. George Wheatley, New York City, Dr. Albert D. Kaiser, Rochester, N.Y. and Dr. Irvin Ker- 
lan, Washington, D.C. Major emphasis will be paid to defining the pediatrician’s role in community 
planning for prevention and management. 

Those interested should communicate directly with the Department of Pediatrics or the Division 
of Graduate Medicine, Tulane Medical School, 1430 Tulane Avenue, New Orleans. 


* * * 


The American Board of Pediatrics announces the following dates for oral examinations: New 
York City—Feb. 1, 2 and 3, 1952; St. Louis, March 21, 22 and 23, 1952. 
The following diplomates have been certified: 


Buffalo, N.Y., Oct. 26, 27 and 28, 1951 
Arnoult, Mathew Blake, 1661 Madison Ave., Memphis 
Bastedo, Donald Lou Alexander, 230 Frederick St., Kitchener, Ont. 
Baybutt, John Edward, 214 Dover St., Easton, Md. 
Burke, Edmund Charles, Mayo Foundation, Rochester, Minn. 
Burr, Charles L., 409 Equitable Bldg., Des Moines, Ia. 
Christensen, Charles Neil, 421 S. Sixth St., Springfield, Ill. 
Cooper, James Oliver, III, 114 W. Oak St., El Dorado, Ark. 
Davidson, Douglas T., Jr., 300 Longwood Ave., Boston 
Davis, Herbert VanDyke, 411 Alameda Road, Kansas City, Mo. 
Drinker, Henry Middleton, 8236 Germantown Ave., Philadelphia 
Eiser, Joseph, 306 N. Soto St., Los Angeles 
Farquhar, John Denney, 4501 Cedar Lane, Drexel Hill, Pa. 
Field, Edward Graham, P. O. Box 146, Glen Burnie, Md. 
Fine, Irving, 16 Wildwood Ave., San Carlos, Calif. 
Ford, John H., Jr., 25 Schiller St., Binghamton, N.Y. 
Greenfield, Stanley S., 269 E. 19th St., Brooklyn 
Groff, Frederick A., Jr., 1527 Union St., Schenectady, N.Y. 
Hamilton, George Livingstone, Jr., 10 Amesbury St., Lawrence, Mass. 
Harned, Herbert Spencer, Jr., 222 Augur St., Hamden, Conn. 
Heller, Theodore M., 8831 18th Ave., Brooklyn 
Howard, Fred Hiland, 200 E. Wells St., Dept. of Public Health, Milwaukee 
Keen, Sol Norman, 311 E. 17th St., New York City 
Kennedy, Charles, 3927 Locust St., Philadelphia 
Kennedy, Sidney R., Jr., 241 Main St., Torrington, Conn. 
Kokomoor, Marvin L., 313 N.W. First St., Gainesville, Fla. 
Larsen, Jean West, 18 Orchard St., Middletown, N.Y. 
Leppla, Bruce William, 400 S. I St., Lompoc, Calif. 
Lomas, Robert Dawson, 5101 Fannin St., Houston 
McAuliffe, Vincent J., 910 Queen Anne Road, Teaneck, N.J. 
Mascia, Armond Vincent, 102 S. Broadway, Tarrytown, N.Y. 
Matlin, Melvin, 114 Academy St., Poughkeepsie, N.Y. 
Mazursky, Milton Michael, 781 E. 3rd Ave., Roselle, N.J. 
MehIman, Julia, 200 E. 16th St., New York City 
Miller, Robert Warwick, Box 287, Station 3, Rochester, N.Y. 
Monroe, Robert W., 10 Bentley Ave., Greenville, Pa. 
Mullen, Francis Newby, Jr., 412 Medical Arts Bldg., Norfolk, Va. 
O'Neal, Ruth, 215 Reynolds Bldg., Winston-Salem, N.C. 
Samuels, Irving Leonard, 524 North Ave., New Rochelle, N.Y. 
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Scarano, Jenaro, 135 Victoria, Ponce, P.R. 

Schulman, Irving, Dept. of Pediatrics, New York Hospital, New York City 
Spencer, Harrison Clark, George Ben Johnston Memorial Hospital, Abingdon, Va. 
Stabins, Edwin Paul, 3504 Staunton Ave., S.E., Charleston, W.Va. 

Standard, Ruth Esther, Germantown Dispensary Hospital, Germantown, Pa. 

Stein, Felix, 575 Ocean Ave., Brooklyn : 

Sternberg, S. David, 1433 Union St., Brooklyn 


Stowens, Daniel, Capt. (MC) 6014th ASU, U. S. Army Hospital, Camp Cooke, Calif. 


Sullivan, Albert William, Strong Memorial Hospital, Rochester, N.Y. 
Sylvester, Robert F., Jr., 1385 Grandview Ave., Columbus, Ohio 
Tabrah, Frank L., 507-509 Herald Bldg., Bellingham, Wash. 
Vaughan, Victor Clarence, III, 789 Howard Ave., New Haven, Conn. 
Waters, William J., 705 State Tower Bldg., Syracuse, N.Y. 
Woolington, Samuel Swartz, 541 E. Broadway, Long Beach, Calif. 
Zimmerman, John Harvey, 10 E. Fourth St., Greensburg, Pa. 


Hsu, Ching-feng, Queen Mary Hospital, Hong Kong, China 
Ahari, Hassen, 67 Jalleh Ave., Teheran, Iran 


Chicago, Nov. 30, Dec. 1 and 2, 1951 
Benton, John J., 213 W. Sixth St., Panama City, Fla. 
Biehusen. Frederick Charles, Madigan Army Hospital, Tacoma, Wash. 
Borenstine, Joseph, 121 W. 63rd St., Kansas City, Mo. 
Bosley, Warren Guy, 208 Masonic Bldg., Grand Island, Neb. 
Branthaver, Charles Augustus, 2615 Eye St., Sacramento, Calif. 
Brownlee, Robert C., Jr., Durham Bldg., Anderson, S.C. 
Buchanan, Gibson Packer, 620 Amberson Ave., Pittsburgh 
Chang, Charles Chi, 3121 Bryan St., Dallas 
Clapp, Roger W., Mayer Bldg., Butte, Mont. 
Cohen, Lawrence Joseph, 1811 Logan Ave., Cheyenne, Wyo. 
Colon, Wildo D., 6815 Southern Ave., Shreveport, La. 
Currence, William Ward, Lt. Col. (MC), 522 Elmhurst, San Antonio, Calif. 
Davis, William S., 2045 E. 18th Ave., Denver 
Deisher, Robert William, 19070 Ballinger Way, Seattle 
Eiben, Robert M., 3561 Radcliffe Road, Cleveland Heights, Ohio 
Eisen, Herman Murray, 6230 Wilshire Blvd., Los Angeles 
Ellenburg, Luke L., P. O. Box 186, Greeneville, Tenn. 
Engle, Mary Allen English, 6908 Millbrook Blvd., St. Louis 
Farrell, Harry William, 607 National Bank of South Dakota Bldg., Sioux Falls, $.D. 
Featherston, William Matthew, 1705 W. Second St., Elk City, Okla. 
Forgrave, Edward George, 14001 Greenfield, Detroit 
Freeman, Gerald I., 1120 Grand Avenue, St. Paul 
Carrisi, Joseph A., 3404 W. Beverly Blvd., Montebello, Calif. 
Grabau, Gene H., 9710 Lookout Drive, St. Louis 
Gross, William V., Jr., 1714 E. Monument St., Baltimore 
Hellyer, David Tirrell, 722 S. Kay St., Tacoma, Wash. 
Hicks, Alfred, II, 1592 Madison St., Denver 
Holliday, Pope B., Jr., 837 McCallie Ave., Chattanooga, Tenn. 
Jones, Isabel Essig, 2131 University Ave., Berkeley, Calif. 
Kagen, Gordon Arthur, 224 N. Fifth St., Reading, Pa. 
Kasmersky, Chester T., 997 Studer Ave., Columbus, Ohio 
Ketchum, William F., 2106 Ferndale Ave., Baton Rouge, La. 
Kishner, Leonard L., 1217 E. 30th Place, Tulsa 
Kravitz, Harvey, 2514 W. Devon Ave., Chicago 
LaBranche, Hernandez Gustave, U. S. Army Hospital, Fort Leonard Wood, Mo. 
Liss, Emanuel C., 104 S. Main St., South Bend, Ind. 
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Logan, Richard Seymour, 410 S. Second St., Elkhart, Ind. 

Lynch, Franklin, Bay Street, Westport, Conn. 

McCammon, Robert William, Child Research Council, 4200 E. 9th Ave., Denver 

McClelland, Charles Q., Capt. (MC) O-1747079, 10th Field Hospital, APO 800, c/o Postmaster, 
New York City 

Mewhinney, Logan U., 6115 LaVista, Dallas 

Mudgett, Roxie Tyler, Dept. of Path., General Hospital, Louisville, Ky. 

Munsey, Franklin Albert, 321 W. State St., Rockford, Ill. 

Patton, James Moss, 264 Paulsen Medical and Dental Bldg., Spokane, Wash. 

Peterson, Floyd Russel, 622834 W. Manchester, Los Angeles 

Reinhart, John Belvin, Bowman Gray School of Medicine, Winston-Salem, N.C. 

Rothenberg, Lionel H., 2905 LaBranch, Houston 

Schroeder, Albert John, 3519 Girard Ave., South, Minneapolis 

Shen, Jerome T. Y., 4660 Maryland Ave., St. Louis 

Speer, Frederic, 2601 Parallel Ave., Kansas City, Kan. 

Steigerwalt, John Latshaw, 1330 W. Montgomery Ave., Rosemont, Pa. 

Van Biber, James T., 317 W. Kansas, Independence, Mo. 

Vangrov, Stanley, The Doctor's Bldg., 2676 Salem Ave., Dayton, Ohio 

Webb, Bailey, 300 Swift Ave., Durham, N.C. 

Whittemore, James P., Mayer Bldg., Portland, Ore. 

Zirkle, George Andrew, Jr., 608 W. Main Ave., Knoxville, Tenn. 


* * * 


Dr. Bernard S. Denzer of Shelton, Conn., died on Nov. 15, 1951. He was an emeritus fellow of 
the American Academy of Pediatrics. 
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TUBERCULOSIS AND OTHER PROBLEMS OF PEDIATRICS, The Abraham Flexner Lecture 
Series Number 10, by Arvid Wallgren, M.D. Baltimore, Williams & Wilkins Company, 
1950, $2.25, 108 pp. 


This is the Tenth Series of the Abraham Flexner Lectures given before the School of Medicine of 
Vanderbilt University. There are 5 lectures. 

1. “General Trends in Combating Tuberculosis in Childhood’—This is a brief and didactic dis- 
cussion of what can be done with a planned program of prophylaxis. This program is changing the 
picture of tuberculosis, especially postponing the primary lesion from childhood to young adult life. 

The primary infections should be watched closely, especially after a serious upper respiratory in- 
fection, influenza, rubeola and pertussis. Frequently these infections flare-up and cause serious 
trouble. 

The care of primary cases should be in the home, if contact free. If the home is crowded, if the 
economic status is poor, if parents are infected the case should be removed to a hospital. 

The treatment of these cases depends on the state of health, the age of the patient and the extent 
and nature of the tuberculosis process. In early primary cases streptomycin may be used to avoid 
serious hematogenous complications. The value of this treatment is limited. 

Dr. Wallgren stresses the seriousness of a tuberculosis process in the adolescent. 

The over-all emphasis in treatment is on rest—less bodily movement means more rest for the 
lungs. A normal temperature and low sedimentation rate are guides for limited activity. 

Sweden's greatest good has come through prophylaxis, through this means, the malignant type of 
tuberculosis has been held in check. 

2. “BCG’’—This lecture gives a complete story of BCG vaccination in Sweden. The methods of 
vaccination used are described in detail. He indicates those to whom vaccination should be given: 
especially the tuberculin-negative child who might associate with a tuberculous individual. This 
rule should apply to both child and adult. The immunity produced by this vaccination is only rela- 
tive, but nevertheless even though slight is sufficient to protect against the immediate consequences 
of virulent primary infection. The duration of this immunity is different in each individual but lasts 
at least 5 years. The results so far obtained have been encouraging. 

3. “Erythema Nodosum’”—A review of 1,000 cases of erythema nodosum is given. It is felt that 
this condition should be regarded as a nonspecific allergic cutaneous eruption, which appears especially 
in tuberculosis and occasionally in other infections. Possibly it may be provoked by noninfectious 
agents: following rheumatic fever and contagious diseases. In this country this cutaneous manifesta- 
tion is not too frequently seen and it is usually not associated with tuberculosis. 

4. “The Problem of the Illegitimate Child in Sweden’”—This situation is well cared for by a plan 
fostered by the government, which gives financial and legal aid to the mother and child. The Child 
Welfare Board and Guardian follow the child until it is 16 years of age. This plan has decreased 
the mortality of the illegitimate child until now it is on a par with the legitimate child and seems 
to be working out successfully. 

5. “Studies on Infantile Hypertrophic Pyloric Stenosis’—A series of 350 cases are reported, all 
but 5 treated by conservative method. These 5 were operated on by the Fredet-Ramstedt method. 
Roentgen diagnosis is stressed and follow-ups on postoperative and nonoperative cases were made 
for 5 to 10 year periods. A physical finding he calls attention to is the splenic enlargement and 
hypoprothrombinemia. This was constant in all of the severe cases. Conservative treatment consists 
of small frequent feedings, aspiration of the gastric contents 2 to 3 times a week and the use of an 
effective atropine derivative called eumydrin®. This is administered intra-buccally in an alcohol solu- 
tion in the form of drops. Dehydration is combated by subcutaneous fluids. Good nursing care is 
essential and experience in treating these children is important. If special care cannot be given he is 
int favor of operation. He feels that conservative treatment is necessary in Sweden because of lack of 
proper surgical skill and experience in the operative treatment of this disease. In the last 120 cases 
treated under conservative management, not a single death has occurred. However, if a special 
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pediatric department is available it is better to render the stay at the hospital shorter by means of an 
operation. 


NUTRITION AND CHEMICAL GROWTH IN CHILDHOOD, VOL. III, CALCULATED Data, 
Icie G. Macy, Ph.D., Sc. D., Springfield, Ill., Charles C Thomas, Publisher, 1951, $8.00, 
pp. 1461-2174. 


This volume presents the intakes, absorptions and retentions for each of the 21 children, aged 
4 to 12 years, on whom balance studies were done as reported in the first 2 volumes. Values for 
both the successive 5 day periods and the cumulated study periods are given. In contrast to Vol. II, 
in which all data on each child were grouped together, this volume assembles the data for proximate 
composition and energy values of the diet, and for each of the nutrients: carbohydrate, fat, nitrogen 
and 7 minerals. The data are calculated for daily means and standard deviations with respect to age, 
body weight, recumbent length and body surface area. 

As a supplement, similarly calculated data for nitrogen, calcium and phosphorus on 12 preschool 
children studied at the University of Illinois are presented by Dr. Julia Outhouse Holmes. 

The appendix contains an interpretation of the roentgenograms presented in Vol. II with an 
assessment of differential skeletal maturation of the bones of hands and wrists according to the 
standards of Todd as revised by Greulich and Pyle. 

This book, which will be of value primarily to research workers and teachers in the field of 
nutrition and biochemical growth, contains a wealth of original data on individual variation within 
a ‘‘normal’”’ range. 


CHILDREN’S RADIOGRAPHIC TECHNIQUE, Forrest E. Shurtleff, Philadelphia, Lea & Febiger, 
1951, $3.75, 80 pp. 


In this brief volume the author has condensed a long experience with roentgenography in children. 
Although detail is not great it is sufficient for anyone familiar with roentgenographic technic to 
adopt easily his suggestions which simplifies many of the difficult tasks encountered in children. 

All the important procedures are adequately covered. In the back of the book are excellent ex- 
posure tables on all ages and parts based on the author's experience. 

Those particularly interested in children’s radiography will find the book a valuable aid in their 
daily work. 


B.C.G. VACCINATION IN THEORY AND Practice, K. Neville Irvine, M.D., Springfield, 
Ill., Charles C Thomas, Publisher, 1949, $3.00, 142 pp. 


This book should be of great value to anyone interested in the problem of tuberculosis. It 
emphasizes the world-wideness of the situation. It is an unbiased review of all the important 
literature in many languages on the subject of B.C.G. Its contents cover a tremendous amount of 
material in a form that is understandable and complete. To have gathered all this material in such 
a small book is an accomplishment in itself. 

The history, development, cultivation and production of the vaccine in many countries is very 
interesting. The many pitfalls that beset the preservation, distribution and the maintenance of the 
virulence and purity of the vaccine are explained in detail. This all makes the reader appreciate why 
the results in many lands are at a variance. 

Newer methods of production, such as freezing and the making of a powdered form, may be the 
answer to many difficulties. 

Since 1930 methods of production and research study have demonstrated that the vaccine has not 
returned to any virulent strain. Also, in the experimental animal and man, no progressive lesion has 
resulted from the use of B.C.G. With this situation occurring, a question that Wallgren raises has 
some value—‘Because of repeated attenuation, the vaccine may become so attenuated as to have no 
effect.” 

The methods used in the administration are described in detail. This is followed by a complete 
discussion on the efficiency of each method. The author stresses the importance of tuberculin testing 
before using the vaccine. Also, the value of separation from the possibility of tuberculous infection 
before and after the vaccine is given. 





140 BOOK REVIEWS 


A brief, world-wide survey is included which assures one that all of the problems regarding this 
subject are not answered. Much work still has to be accomplished. 

The author sums up the book very completely—‘‘The exact degree of efficiency would be important 
if vaccination was to replace some antituberculosis measure but it is universally used as an additional 
weapon in the armament that already existed. In these circumstances the question must be whether 
or not there is sufficient evidence to show that the vaccine produces any increase in resistance. I have 
tried to give as fairly as possible the facts on which this question must be answered.” 


DIABETES GUIDE BOOK FOR THE PHYSICIAN, American Diabetes Association, 1950, 
no charge, 79 pp. 


This booklet is concerned primarily with adult diabetes. 

Part I, The Clinical Problem, is obviously written for physicians with a limited knowledge of 
medicine and diabetes. Part II, Dietary Regulation, covers 37 of the booklet’s 73 pages, excluding 
references (all but one prior to 1949) and description of the American Diabetes Association, Yet there 
is little that will help the pediatrician or the child diabetic patient. For example, the basic “calculation 
of the dietary prescription’ prescribe a diet for a 9 year old girl of 66 Ibs. (30 kg.) of but 1100 calories 
instead of the approximately 1800 calories required. Under “Sample Meal Plans for Juvenile Pa- 
tients” 2 diets are given: one of 1800 calories, the other 2600 calories. No mention is made, 
however, of the size or age of patients. The detailed system of food exchanges seems out of line 
with the ill-defined caloric specifications and our present lack of knowledge concerning optimal 
diets for diabetics. If, as indicated in Table I, a diet of 2000 calories may contain 150 or 200 gm. 
carbohydrate, 90 or 110 gm. protein and 80 or 115 gm. fat, one wonders why so much attention 
need be paid to prescribing or conforming to calculated diabetic diets, Part III, Insulin, makes no 
mention of dosages in children. The brief section on hypoglycemia is good, presenting concisely 
what a competent physician should know. Part IV, Complications, is written for the poorly edu- 
cated physician and the adult patient. Exception will be taken by many physicians to much of the 
therapy for diabetic acidosis. In view of present knowledge certain of the recommendations might 
well be considered undesirable. One wonders why Education of the Patient is listed in Part IV, even 
though this important factor may at times present complications. 

In conclusion this book offers little to a physician qualified to care for a diabetic. For those who 


aren't it is totally inadequate. Since “‘a little knowledge is a dangerous thing” one wonders what good 
or harm will result. 














